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,Q WKH WKHVLV WKH XVDELOLW\ DQG HIIHFWLYHQHVV RI D SUDFWLFHEDVHG LQQRYDWLRQ WRRO IRU
XQLYHUVLW\±LQGXVWU\ FRRSHUDWLRQ WKH DGYLVRU\ SURIHVVRUVKLSPRGHO LV HYDOXDWHG 7KH
UHVHDUFK PDWHULDO ZDV FROOHFWHG E\ DSSO\LQJ WKH WRRO ZLWK D PDWHULDOV WHFKQRORJLFDO
HPSKDVLVLQWKHUHJLRQDOFRRSHUDWLRQQHWZRUNLQ±7KHLQSXWVIXQFWLRQVDQG
LQWHUQDOG\QDPLFVRI WKH LQQRYDWLRQHQYLURQPHQW DVZHOODV WKH UHVXOWV DQGHIIHFWVRI
LQQRYDWLRQ DFWLYLWLHV LQ WKH PDWHULDOV WHFKQRORJ\ DGYLVRU\ SURIHVVRUVKLS SURJUDPPH
07$3QHWZRUNDUHDQDO\VHGTXDOLWDWLYHO\XVLQJDFRQFHSWXDOIUDPHZRUNIRUWKHHYDO
XDWLRQRI UHJLRQDO LQQRYDWLYHFDSDELOLW\ DQG WKH1HWZRUN%DVHG ,QQRYDWLYH&DSDELOLW\
1%,&PDWUL[
,Q WKH QHWZRUN RI WKH 07$3 SURJUDPPH QHZ SUDFWLFHEDVHG LQQRYDWLRQ SURFHVVHV
FRQFHQWUDWHG LQ SUDFWLFHEDVHG SUREOHPV DQG GHYHORSPHQW WDUJHWV LQ FRPSDQLHV
SURGXFWVRSHUDWLRQDOHQYLURQPHQWRUPDUNHWVZHUHFUHDWHG7KHUROHRI WKHXQLYHUVLW\
ZDVHVSHFLDOO\ LQSURGXFLQJRI LQIRUPDWLRQ LQ WKH IURQWHQGSKDVHVRI LQQRYDWLRQSUR
FHVVHVUHODWHGPRVWO\WRSURSHUWLHVDQGSURFHVVLQJNQRZOHGJHRIPDWHULDOVWKHIHDVLELO
LW\ RI GHYHORSPHQW LGHDV DQG LQ VHDUFKLQJ RI QHZ5	' RSSRUWXQLWLHV 7KH QDWXUH RI









DQG LQQRYDWLRQV\VWHPUHODWHG WRPDWHULDOV WHFKQRORJ\VKRXOGEHGHYHORSHG IXUWKHUE\
SXEOLFSROLFLHVDQGVWUDWHJLHVLQWKHUHJLRQ
.H\ZRUGV0DWHULDOV UHVHDUFK SUDFWLFHEDVHG LQQRYDWLRQ WRROV UHJLRQDO GHYHORSPHQW







SDUWV RI WKH UHVHDUFK ZRUN ZHUH ILQDQFHG WKURXJK WKH )LQQLVK 5HJLRQDO &HQWUH 3UR
JUDPPH
)LUVW,ZRXOGOLNHWRWKDQNVXSHUYLVRURIWKLVWKHVLV3URI3HQWWL-lUYHOlIRUWKHJXLGDQFH
DQGVXSSRUWDQG IRUKLVFRQWULEXWLRQDQGHIIRUWV LQGHYHORSLQJQRW MXVW WKHSODVWLFV UH
VHDUFKEXWWKHWHFKQRORJLFDONQRZOHGJHRISODVWLFVLQGXVWULHVLQ)LQODQG3URIHVVRU-DUQD
+HLQRQHQ3URIHVVRU0LND6XYDQWRDQG'U.DL6\UMlOlKDYHSUHH[DPLQHGWKHGLVVHUWD
WLRQ DQG SURYLGHG YDOXDEOH VXJJHVWLRQV IRU LPSURYLQJ WKHZRUN , DP DOVR JUDWHIXO WR
3URI 7XRPR7LDLQHQ IRU KLV KHOS DQG KLV LQSXWV LQ WKH GHYHORSPHQW RI WKHPDWHULDOV
WHFKQRORJ\UHODWHGQHWZRUNDQGWKHXQLYHUVLW\±LQGXVWU\FRRSHUDWLRQLQWKH/DKWLUHJLRQ
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0DWHULDOV VFLHQFH LV D ILHOGRI VWXG\ IRFXVHGRQ UHVHDUFKLQJ WKHSURSHUWLHV VWUXFWXUHV
FRPSRVLWLRQV SURFHVVLQJ DQG XVDELOLW\ RI GLIIHUHQW PDWHULDOV 7KH DFKLHYHPHQWV RI
PDWHULDOVHQJLQHHULQJDUHXVXDOO\ WKH UHVXOWRI LQWHJUDWLRQZLWKRWKHU VFLHQFHV LW LV DQ
LQWHUGLVFLSOLQDU\ VFLHQFH ILHOG E\ QDWXUH1HZDSSOLFDWLRQV DQG LQQRYDWLRQV DUH GHYHO
RSHGIRUH[DPSOH LQ WKH LQWHUIDFHVZLWKFKHPLVWU\SK\VLFVSURFHVVHQJLQHHULQJPH
FKDQLFVHOHFWURQLFVDQGPHGLFLQH>@



















2QD ODUJHUVFDOH WKHHPSKDVLV LQ WKH UHJLRQDOGHYHORSPHQWDQG LQQRYDWLRQZRUNDQG
VWUDWHJLHV VKLIWHG WRZDUGV UHJLRQDO LQQRYDWLRQ V\VWHPV DQG SUDFWLFHEDVHG LQQRYDWLRQ




QRYDWLRQHQYLURQPHQW VWUHQJWKHQLQJRINQRZOHGJHVWUXFWXUHDQG WUXVW LQ WKHSRZHURI
UHVHDUFKDFWLYLWLHVZHUHWKHNH\HOHPHQWV,QWKH/DKWLVWUDWHJ\WKHPDLQUHVRXUFHVZHUH
GLUHFWHG WR SURPRWLQJ WKH OLQNLQJ RI WKH EHVW DYDLODEOH NQRZOHGJH WR FRQFUHWH ILUP
EDVHGLQQRYDWLRQSURFHVVHV>@,QLQQRYDWLRQSROLFLHVDQGV\VWHPVWKHUROHRIXQLYHU
VLWLHVLVDOVRFKDQJLQJ,QWKHUHJLRQDOLQQRYDWLRQSROLFLHVXQLYHUVLWLHVKDYHEHHQVHHQDV
FUXFLDO IDFWRUV DQGPDLQ GULYHUV LQ EXLOGLQJ D FRPSHWLWLYH DGYDQWDJH IRU D UHJLRQ ,Q
SUDFWLFHEDVHG LQQRYDWLRQPRGHOV WKH LQQRYDWLRQ SURFHVVHV DUH WULJJHUHG E\ SUDFWLFDO
FKDOOHQJHVDQGQHHGVRI WKHFRPSDQLHV UDWKHU WKDQE\ WKHXQLYHUVLWLHV WKHPVHOYHVXQ
GHUPLQLQJ WKH UROHRIXQLYHUVLWLHV DVPDLQGULYHUVRI WKH UHJLRQDO LQQRYDWLRQ V\VWHPV
>@
7KHUHDUH VHYHUDO WRROV IRUSUDFWLFHEDVHG LQQRYDWLRQSURFHVVHVZKLFKDUHXVHG LQ WKH
/DKWLUHJLRQDVSDUWRIWKHUHVHDUFKZRUNDQGUHJLRQDOGHYHORSPHQW2QHPDLQDQGPRVW
DSSOLHGWRROLVWKHPRGHORIDGYLVRU\SURIHVVRUVKLS,WLVDWRROWRXWLOL]HNQRZOHGJHDQG
H[SHUWLVH RI WKHXQLYHUVLWLHV LQ WKH UHJLRQDO GHYHORSPHQWZRUN7KH DLP LV WR WUDQVIHU
QDWLRQDOKLJKOHYHO UHVHDUFKNQRZOHGJH WR UHJLRQVZKRVHRZQVFLHQWLILF UHVRXUFHVDUH
OLPLWHG 7KH DGYLVRU\ SURIHVVRUVKLSV DUH EDVHG RQ WKH VWUDWHJLF FRRSHUDWLRQ UHODWLRQ
VKLSVEHWZHHQ UHJLRQDOSOD\HUVDQG WKHGHSDUWPHQWVRI)LQQLVKRU IRUHLJQXQLYHUVLWLHV
WKHVRFDOOHGDGYLVRU\XQLWV$SURIHVVRURIWKHDGYLVRU\GHSDUWPHQWLVDSSRLQWHGDVDQ
DGYLVRU\SURIHVVRUZKRVHPDLQREMHFWLYHLVWRIRUPXODWHUHOHYDQWUHVHDUFKDFWLYLWLHVDQG







WKHDYDLODELOLW\RI WKHVFLHQWLILFNQRZOHGJHRISODVWLFVDQGPDWHULDOV WHFKQRORJ\ LQ WKH




WZHHQ /DKWL UHJLRQ DQG WKH 'HSDUWPHQW RI 0DWHULDOV 6FLHQFH '06 DW 787 7KH
07$3 SURJUDPPH LQFOXGHG ERWK ORFDO DFWLYLWLHV LQ /DKWL DQG DFWLYLWLHV DW WKH PDLQ


















7KLV WKHVLVIRFXVHVPDLQO\RQWKHILUVWSHUVSHFWLYH ORRNLQJDW WKHHIIHFWVRI WKHPRGHO






QRORJLHV LVDNH\ LVVXH LQ WKH IXWXUHGHYHORSPHQW IURPJOREDO UHJLRQDO DQG LQGXVWULDO
SRLQWVRIYLHZ1HZPDWHULDOV DQG WHFKQRORJLHVFDQRIIHU UHPDUNDEOHFRPSHWLWLRQDG
YDQWDJHHVSHFLDOO\ZKHQDGRSWHG LQ WKHH[LVWLQJYDOXHFKDLQV ,Q ORZWHFKFRPSDQLHV









WLHV LQ WKH QHWZRUN RI WKH PDWHULDOV WHFKQRORJ\ DGYLVRU\ SURIHVVRUVKLS SUR
JUDPPHresearch question 1, RQ1"
 :KDW DUH WKHPRVW LPSRUWDQWPDWHULDOV WHFKQRORJLHV DQG ILHOGV RIPDWHULDOV
VFLHQFHIRUWKHPDWHULDOVSURFHVVLQJLQGXVWULHVLQWKH/DKWLUHJLRQDQG KRZWR
GHYHORS DQG DUUDQJH WKH PDWHULDOVWHFKQRORJLFDO H[SHUWLVH DQG LQQRYDWLRQ
V\VWHPLQWKH/DKWLUHJLRQVRWKDWLWZRXOGVHUYHWKHUHJLRQDQGLWVQHHGVEHVW
research question 2, RQ2"
)LJXUHVKRZVDVFKHPDWLFSUHVHQWDWLRQRIWKHUHVHDUFKDUHDDQGWKHVFRSHRIWKHGLVVHU
WDWLRQVWXG\7KHUHVHDUFKILHOGLVEHWZHHQPDWHULDOVVFLHQFHDQGSUDFWLFHEDVHGLQQRYD
WLRQ WKHRULHV KDYLQJ LWV IXQGDPHQWDOV LQ HFRQRPLFV VRFLDO VFLHQFHV DQG LQQRYDWLRQ
V\VWHPDQGQHWZRUN WKHRULHV7KH UHVRXUFHV DQGNQRZOHGJHXWLOL]HGE\ WKHPRGHO DUH













7KHVWUXFWXUHRI WKH WKHVLV LVSUHVHQWHG LQ)LJXUHRQSDJH7KHUHVHDUFKSUREOHPV
REMHFWLYHVDQGWKHPHWKRGVRIWKHVWXG\DUHGHVFULEHGILUVWLQ&KDSWHUVDQG7KHVWDWH



















































































































$IWHU WKH PDWHULDOV WHFKQRORJLFDO SDUW LQQRYDWLRQ SURFHVVHV DQG V\VWHPV HVSHFLDOO\
SUDFWLFHEDVHG LQQRYDWLRQ SURFHVVHV DQG WKHLU WRROV DUH GHVFULEHG LQ &KDSWHU  7KH
EDFNJURXQGDQGSULQFLSOHVRIWKHDGYLVRU\SURIHVVRUVKLSWRRODUHH[SODLQHG7KHUROHRI
XQLYHUVLWLHVLQWKHUHJLRQDOLQQRYDWLRQSROLFLHVDQGXQLYHUVLW\±LQGXVWU\FRRSHUDWLRQDUH






 ,W SUHVHQWV WKH SODQQLQJ DQG EXLOGLQJ XS SURFHVVHV RI WKH07$3 SURJUDPPH IRO
ORZHGE\DGHWDLOHGGHVFULSWLRQRIWKHPDLQWDVNVDQGDLPVRIWKHSURJUDPPH7KHPDLQ
DFWLYLWLHV LQXQLYHUVLW\±LQGXVWU\FRRSHUDWLRQDQGUHJLRQDOGHYHORSPHQWDUHYLHZHG,Q
&KDSWHU  UHVHDUFK PDWHULDOV FRQFHUQLQJ LQQRYDWLRQ HQYLURQPHQW RI WKH07$3 SUR
JUDPPHDQGWKHPDWHULDOVWHFKQRORJLHVIRULQGXVWULDOFRPSDQLHVRI/DKWLDUHSUHVHQWHG
&KDSWHULVWKHGLVFXVVLRQSDUW)LUVWWKHLQQRYDWLRQFDSDELOLW\DQGHIIHFWLYHQHVVRIWKH
07$3SURJUDPPHLVDQDO\VHG IROORZHGE\DQDQDO\VLV UHODWHG WR WKHGHYHORSPHQWRI
WKHUHJLRQDOLQQRYDWLRQV\VWHPLQPDWHULDOVWHFKQRORJ\
$IWHUWKHDQDO\VLV WKHUHOLDELOLW\DQGYDOLGLW\RIWKHUHVHDUFKLVGLVFXVVHG7KHFRQFOX






















SDUWLFLSDWHG LQ WKH PDWHULDOV WHFKQRORJ\ DGYLVRU\ SURIHVVRUVKLS SURJUDPPH GXULQJ
±RU LQ WKHSODQQLQJSURFHVVRI WKHSURJUDPPH7KHVH WZR LQWHUYLHZURXQGV
SURYLGHHPSLULFDOGDWDIRUERWKUHVHDUFKTXHVWLRQVDQGFRQVWLWXWH WKHSULPDU\UHVHDUFK





DQG ILHOGV RIPDWHULDOV WHFKQRORJ\ DQG GHPDQG IRUPDWHULDOV UHVHDUFK LQ ILIWHHQ ODUJH
LQWHUQDWLRQDO LQGXVWULDOFRPSDQLHV LQ WKH/DKWL UHJLRQZHUHH[DPLQHG 57KHVWUXF
WXUHGIRUPXVHGLQWKHVWXG\LVLOOXVWUDWHGLQ$SSHQGL[7KHILUVWLQWHUYLHZVJDYHLQ
IRUPDWLRQDERXW WKHSULRULWLHVDQG LPSRUWDQFHRIPDWHULDOV WR WKHFRPSDQLHVDQGZKDW
PDWHULDOVWHFKQRORJ\UHODWHGUHVHDUFKVHUYLFHVWKHFRPSDQLHVKDGXWLOL]HGDQGZHUHJR
LQJWRXVHLQWKHIXWXUHDVZHOODVWKHSRVVLELOLWLHVDQGFKDOOHQJHVRIPDWHULDOVWHFKQROR










WLYHQHVV RI XQLYHUVLWLHV >@7KHGHOLYHU\ DQGDFFHVVLELOLW\ RIPDWHULDOV WHFKQRORJLFDO











FRPSHWHQFHVZHUH DQDO\VHG E\ FURVVWDEXODWLRQZLWK WKH LQGXVWULDO QHHGV 5 ,QIRU
PDWLRQIURPWKLVDQDO\VLVZDVDOVRXVHGDVVHFRQGDU\UHVHDUFKPDWHULDOLQWKHDQDO\VLV
RIDYDLODELOLW\DFFHVVDQGGHOLYHU\RIPDWHULDOVWHFKQRORJLFDOUHVHDUFK7KH07$3SUR














DQG LQGXVWULDO FRPSDQLHV WR HQDEOH WKH XWLOL]DWLRQ RI PDWHULDOV WHFKQRORJ\ UHODWHG
NQRZKRZRI WKH'06RI787 ,WZDVEDVHGRQ WZRPDLQRSHUDWLRQDO DUHDV UHJLRQDO
DFWLYLWLHVDQGWKHDFWLYLWLHVRI'06DW787
7KHVHFRQGLQWHUYLHZURXQGZDVSHUIRUPHGLQDXWXPQ57KHPDLQDLPRIWKH








ceptual framework for the evaluation of regional innovative capability )LJXUHS





























































HIILFLHQWXVH7KHPDLQ UHVXOWVRI DQRWKHUSURFHVV LQ WKH UHJLRQDOGHYHORSPHQWZRUN














0RVW RI WKH UHVHDUFKZRUN RI WKH WKHVLVZDV QDWXUDOO\ LQGLYLGXDOZRUN&ROODERUDWLRQ




RI UHJLRQDO LQQRYDWLRQ WKHRULHV HVSHFLDOO\ SUDFWLFHEDVHG RQHV7KH RULJLQDOPRGHO RI
SUDFWLFHEDVHG DGYLVRU\ SURIHVVRUVKLS WRRO LV DOVR EDVHG RQ KLVZRUN DQG KLV UHVHDUFK
JURXS¶VZRUN3URI+DUPDDNRUSLHQFRXUDJHGPHWRFDUU\RQZLWKWKHLGHD
7KH VWXG\ SDUW DQG UHVXOWV UHODWHG WR WKH SDUW GHDOLQJZLWK UHVHDUFK TXHVWLRQ  RIIHUV









VWLWXWLRQDO VHWXS LQWHUQDO G\QDPLFV UHVXOWV DQG HIIHFWV LQ \HDUV 1RYHO LQ
IRUPDWLRQZDVSURGXFHGFRQFHUQLQJWKHLQQRYDWLRQHQYLURQPHQWDQGFDSDELOLW\LQFOXG
LQJVRFLDO OHYHO LQIRUPDWLRQRI WKHFRRSHUDWLRQQHWZRUNDQGLWVIXQFWLRQVFKDUDFWHULV
WLFVRI LQIRUPDWLRQDQGLQSXWV WRFRPSDQLHVGXULQJWKHSURJUDPPHLQIRUPDWLRQRI WKH
LGHQWLILFDWLRQ SURFHVV RI WKH UHVHDUFK QHHGV DQG WKH PDLQ WRROV DQG PHWKRGV RI FR





















DO\VHG WKH DQVZHUV VXPPDUL]HG DQG DQDO\VHG WKH UHVXOWV DQG JDYH FRQFOXVLRQV &R
DXWKRUSDUWLFLSDWHGLQLGHQWLI\LQJWZRFRQGLWLRQVQHFHVVDU\IRUWKHVXFFHVVIXODSSOLFD














O\VLQJ WKH GDWD DQG SUHVHQWLQJ DQG KDQGOLQJ WKH UHVXOWV DQG JLYLQJ FRQFOXVLRQV 7KLV
VWXG\ SDUW JLYHV QHZ LQIRUPDWLRQ RI WKHPDLQPDWHULDOVPDWHULDOV UHVHDUFK ILHOGV DQG
WHFKQRORJLHVIRUFRPSDQLHVDQGWKHLU OHYHOVDQGZLOOLQJQHVVIRUFRRSHUDWLRQZLWKXQL
YHUVLWLHV DQG RWKHU RUJDQL]DWLRQV ,W DOVR SURYLGHV QRYHO LQIRUPDWLRQ RQ SULRULWLHV RI
PDWHULDOVWRLQGXVWULHVWKHXVHRIPDWHULDOVWHFKQRORJ\UHODWHGUHVHDUFKVHUYLFHVWKHLP






IXUWKHU UHJLRQDO GHYHORSPHQW ZRUN DQG LQ JHQHUDWLRQ RI QHZ SURFHVVHV DQG PRGHOV
6RPHRI WKLV LQIRUPDWLRQ LV SUHVHQWHG LQ&KDSWHUV  DQG  EDVHG RQ WZR UHVHDUFK UH
SRUWV7KHILUVWVWXG\FRQFHUQHGWKHLQIUDVWUXFWXUHDQGH[SHUWLVHLQPDWHULDOVWHFKQRORJ\
DQG HIILFLHQF\ LQ WKH/DKWL UHJLRQ (HUROD 6/DDNVRQHQ+7LDLQHQ7	7XUD7
0DWHULDDOLWHKRNNXXWHHQ MDPDWHULDDOLWHNQLLNNDDQ OLLWW\YlQRVDDPLVNHVNLWW\PlQ UDNHQWD
PLQHQ/DKWHHQ  >@ 7KH DXWKRUZDV WKH FRUUHVSRQGLQJ DXWKRU RI WKH UHVHDUFK
UHSRUW7KH DXWKRU¶V FRQWULEXWLRQ WR WKH VWXG\ZDV WR VWXG\ WKHPDWHULDO HIILFLHQF\RQ
QDWLRQDODQG UHJLRQDO OHYHOV WRSDUWLFLSDWH LQSRVLWLRQLQJ WKH/DKWL UHJLRQ LQPDWHULDOV
WHFKQRORJ\DQGHIILFLHQF\DQGWRPDNHDVXJJHVWLRQRIDQRSHUDWLRQPRGHOIRUWKHFRP
SHWHQFHFHQWUHRIPDWHULDOVHIILFLHQF\DQGWHFKQRORJ\7KHRWKHUVWXG\LVWKHUHSRUWFRQ





$Q LQWHUYLHZ VWXG\ IRU FRPSDQLHV ZDV SHUIRUPHG LQ DXWXPQ  WR SURYLGH LQIRU
PDWLRQ RI WKH UHVRXUFHV LQVWLWXWLRQDO VHWXS DQG LQWHUQDO G\QDPLFV RI WKH07$3 SUR




WLRQVZHUHIRUPHGWKURXJKDconceptual framework for the evaluation of regional inno-
vative capability )LJXUHDQGWKHIUDPHZRUNRIthe Network-based Innovative Capa-




FRPSDQLHVZHUH LQWHUYLHZHG7KH FRPSDQLHV UHSUHVHQWHG ILYH GLIIHUHQW LQGXVWULDO VHF
WRUV7KH\HPSOR\DSSUR[LPDWHO\SHRSOHLQWKH/DKWLUHJLRQ7KHLQWHUYLHZHGSHU




7KH PDWHULDOV WHFKQRORJLFDO SURILOH DQG FKDUDFWHULVWLFV RI WKH FRPSDQLHV ZHUH HVWDE
OLVKHGZLWK WKH EDFNJURXQG TXHVWLRQV 4XHVWLRQV  LQ$SSHQGL[  7DEOH  RQ















  Usage [N] Priority number   
(mean) 
METALS 4 1 
        Steel 3   
        Aluminium 4   
        Alloys 2   
        Copper 1   
        Other 1   
PLASTICS 6 1.7 
        Thermoplastics 6   
        Thermosets 2   
        Engineering plastics 2   
        Reinforced plastics 1   
        Rubbers and thermoelastomers 3   
WOOD  5 2.6 
        Timber 2   
        Plywood 1   
        Paper/cardboard 4   
        Fibreboard 0   
        Impregnated or heat treated wood    0   
        Other: Fuel wood 1   
TEXTILES AND FIBRES 1 3.0 
        Natural fibres 1   
        Synthetic fibres 0   
        Fibreglass, carbon fibres  0   
        Ceramic fibres  0   
CERAMICS 2 3.5 
        Engineering ceramics 1   
        Ceramic coatings 0   
        Other: Construction waste 1   

7DEOHRQSDJHSUHVHQWVWKHPDWHULDOVWHFKQRORJ\UHODWHGUHVHDUFKVHUYLFHVXWLOL]HG








    Commercial  
  
Total 





Theses 5 5 2 0 
Other research work 4 4 1 0 
Material testing and analysis services 6 6 2 4 
Processing and manufacturing ser-
vices 2 1 0 1 
Product testing 4 2 0 4 
Other: Product approval 1 0 0 1 









[N] Plastics [N] Wood [N] Fibres [N] 
Ceramics and 
glass [N] Total [N] 
Fundamental research and mate-
rial development    2 4 1 2 1 10 
Process development 2 4 0 2 0 8 
Recycling and recovering of  
materials  1 3 1 3 1 9 
Control of material streams 1 2 1 2 1 7 
Material efficiency 2 3 0 1 0 6 
Life cycle management and LCA  0 2 0 1 0 3 
Characterization and testing 1 5 1 3 1 11 
Material chain management 1 4 0 2 0 7 
Environmental related material 
research 1 2 1 2 1 7 
Joining methods 2 4 0 1 0 7 
Composite materials 0 3 0 1 0 4 
Material chemistry 1 1 0 1 0 3 
Coatings 2 2 0 0 0 4 
Surface treatment 2 1 0 0 0 3 




7KH LQWHUYLHZHHVZHUH DOVR DVNHG WR QDPH WKHPRVW LPSRUWDQW SRVVLELOLWLHV DQG FKDO
OHQJHVRIPDWHULDOVUHVHDUFKLQWKHQHDUIXWXUH$QVZHUVUHODWHGWRPDWHULDOVDQGSURGXF
WLRQWHFKQRORJ\LQFOXGHGPDWHULDOHIILFLHQF\RISURGXFWLRQPXOWLOD\HUDQGK\EULGVWUXF
WXUHVPRGXODULW\ VXUIDFH SURSHUWLHV DQG LQWHOOLJHQW SDFNDJHV5HF\FOLQJ DQG HQYLURQ
PHQWDO LVVXHVZHUH IRU H[DPSOH OLIH F\FOHPDQDJHPHQW DQDO\WLFV DQGFKDUDFWHUL]DWLRQ
DQG UHF\FOLQJ RI WKH SURGXFWLRQZDVWH &RPSRVLWH DQG K\EULGPDWHULDOV ELRPDWHULDOV
DQGQDQRWHFKQRORJ\ZHUHWKHDQVZHUVUHODWHGWRQHZPDWHULDOV$OVRSURGXFWVDIHW\LQ
FOXGLQJ FRQVXPHU KHDOWK WHFKQRORJLFDO OHDGHUVKLS DQG UHJXODWLRQ DQG OHJLVODWLRQ FRQ
QHFWHGWRUHF\FOLQJZHUHPHQWLRQHG
7DEOH,QYHVWPHQWVLQPDWHULDOVWHFKQRORJ\UHODWHG5	'LQWKHQHDUIXWXUH
Type of resource input No invests [N] Some invests [N] Remarkable invests [N] 
Internal R&D 0  1 5 
External R&D services 1  4 1 
Research services from universities 0 4 2 
)LYHRIWKHFRPSDQLHVZHUHJRLQJWRLQYHVWVLJQLILFDQWO\LQLQWHUQDOPDWHULDOVWHFKQROR
J\UHODWHGUHVHDUFKRUGHYHORSPHQWLQWKHQH[W\HDUV$OORIWKHFRPSDQLHVZHUHJRLQJ




ELOLW\ RI WKH07$3SURJUDPPH WKH LQWHUYLHZTXHVWLRQVZHUH IRUPHG RQ WKH EDVLV RI
WZRWKHRUHWLFDOPDWUL[HVDVSUHVHQWHGLQ7DEOHRQSDJH7KHHQWLUHTXHVWLRQQDLUH
IRUP LV SUHVHQWHG LQ$SSHQGL[+HUH WKHSXUSRVHV RI WKHTXHVWLRQV DQG WKHLU SODFH
PHQWVLQERWKIUDPHZRUNVDUHSUHVHQWHGDQGH[SODLQHG
7KHDLPRI4XHVWLRQZDV WRJHWDSLFWXUHRI WKHFRRSHUDWLRQQHWZRUNDQG LWV IXQF




















XVHG LQ WKHFRPSDQ\7KHRULJLQRI WKHTXHVWLRQZDV WKDW VRPH LQWHUHVWLQJO\GLIIHUHQW
NLQG RI V\VWHPDWLF LQQRYDWLRQPRGHOVZHUH REVHUYHG LQ WKH FRPSDQLHV )RU H[DPSOH














7DEOH4XHVWLRQVRI WKH LQWHUYLHZVDQG WKHLUSODFHPHQWV LQDFRQFHSWXDO IUDPHZRUN
IRUWKHHYDOXDWLRQRIUHJLRQDOLQQRYDWLYHFDSDELOLW\DQGLQWKH1%,&PDWUL[






































 Questionofresultsandeffects  
8 New IPR, products/services/product
improvements, process improveͲ





















13 Impacts on research culture or abͲ
sorptivecapacityofinformation
Gradeeffects Culturallevel
















WHUHVWLQJZDVKRZZHOO WKHRUJDQL]DWLRQZDV LQIRUPHGDERXW WKHH[LVWHQFHRI WKHSUR
JUDPPHDQGDYDLODELOLW\RI WKH UHVHDUFK UHVRXUFHV7KHPRELOLW\DQGXWLOL]DWLRQRI WKH
UHVHDUFKUHVXOWV LQVLGH WKHRUJDQL]DWLRQZDVDOVR LQTXLUHG,I WKHSURGXFHGLQIRUPDWLRQ













WLRQ  DVNHG LI WKHUH KDG EHHQ QHZ ,35 RU HIIHFWV RQ ,35 QHZ SURGXFWV VHUYLFHV RU
SURGXFW LPSURYHPHQWV SURFHVV GHYHORSPHQW QHZ NQRZOHGJH QHZ GDWD QHZ LQIRU











7KHODVW IRXUTXHVWLRQVJDYH LQIRUPDWLRQRI WKHJUDGHHIIHFWV LQ WKHFRQFHSWXDOIUDPH
ZRUN IRU WKH HYDOXDWLRQ RI LQQRYDWLYH FDSDELOLW\ ,W ZDV DVNHG LQ 4XHVWLRQ  LI WKH
FRPSDQLHVKDGQRWLFHGDQ\RWKHU LQIOXHQFHV WKDQ WKHSRVVLEOH LQWHUPHGLDWHDQGSURSHU
UHVXOWVIRUH[DPSOHHIIHFWVRQFRPSDQ\LPDJHRUORQJWHUPFRPSHWLWLYHQHVV
4XHVWLRQZDVDERXWZKHWKHUWKHSURJUDPPHKDGFUHDWHGQHZQDWLRQDORULQWHUQDWLRQ
DO QHWZRUNV IRU FRPSDQLHV RU FUHDWHG QHZ FURVVRUJDQL]DWLRQDO LQQRYDWLRQ SURFHVVHV
2QHLPSRUWDQWDLPRIWKHSURJUDPPHZDVWRFUHDWHNQRZOHGJHIORZVEHWZHHQGLIIHUHQW















7KH LQWHUYLHZV ZHUH IDFHWRIDFH VWUXFWXUHG LQWHUYLHZV 7KH TXHVWLRQQDLUH IRUP ZDV




WLRQVDQGZURWHGRZQ WKHDQVZHUVRI WKH LQWHUYLHZHH LQ WKH IRUP7KH LQWHUYLHZHU UH
SHDWHGWKHZULWWHQDQVZHUVRWKDWWKHLQWHUYLHZHGZDVDEOHWRFKHFNLW7KHGXUDWLRQRI
WKHLQWHUYLHZVZDVDSSUR[LPDWHO\WRKRXUV7KHLQWHUYLHZVZHUHQRWUHFRUGHG
 0DWHULDOV WHFKQRORJ\ LQ LQGXVWULDO FRPSDQLHV RI WKH /DKWL
UHJLRQ
7KHHPSLULFDOVWXG\SDUWUHODWHGWRWKHUROHRIPDWHULDOVWHFKQRORJ\DQGUHVHDUFKLQWKH
/DKWL UHJLRQ¶V LQGXVWULHVDUHGHVFULEHGLQ WKLVFKDSWHU7KHPDLQDLPRI WKHVWXG\SDUW
ZDV WR PDNH D SUDFWLFDO FRQWULEXWLRQ WR WKH TXHVWLRQ RI KRZ WR GHYHORS UHJLRQDO
PDWHULDOVWHFKQRORJ\UHODWHGNQRZKRZLQWKHUHJLRQ7KHSHUVSHFWLYHRIWKHVWXG\ZDV
RQWKHDFWXDOQHHGVRIFRPSDQLHVEDVHGRQWKHLUKLVWRU\VWUDWHJLHVPDUNHWVRUJDQL]D
WLRQV DQG H[SHFWDWLRQV RI WKH IXWXUH7KH UHVXOWV SUHVHQWHG LQ WKLV FKDSWHU DUH XVHG LQ
&KDSWHU  LQ DQDO\VLQJ WKH OHYHOV RI DYDLODELOLW\ GHOLYHU\ DQG UHVRXUFHV RI UHJLRQDO






YDWLRQ VWUDWHJ\ SUHVHQWHG LQ  WKHPDLQ UHVRXUFHVZHUH GLUHFWHG WR SURPRWLQJ WKH
OLQNLQJ RI WKH EHVW DYDLODEOH NQRZOHGJH WR EXLOG FRQFUHWH ILUPEDVHG LQQRYDWLRQ SUR









LQWHUYLHZV7KHFRPSDQLHVZHUHVHOHFWHG WR WKH UHVHDUFKE\ MXGJHPHQWVDPSOLQJ >@













IDFWXUHRI WH[WLOHVQR LQ6&,PDQXIDFWXUHRIZHDULQJDSSDUHO 6&,PDQXIDF
WXUHRIZRRGDQGRISURGXFWVRIZRRGDQGFRUNH[FHSWIXUQLWXUH6&,PDQXIDFWXUH
























C Manufacturing GV of production (1000 €) 4,169,630   
  Personnel 19,289   
10 Manufacture of food products GV of production (1000 €) 154,271   
  Personnel 912   
11 Manufacture of beverages GV of production (1000 €) 275,885   
  Personnel 646   
13 Manufacture of textiles GV of production (1000 €) 13,108 X 
  Personnel 87   
14 Manufacture of wearing apparel GV of production (1000 €) 81,815 X 
  Personnel 726   
15 Manufacture of leather and related products GV of production (1000 €) 703   
  Personnel 16   
16 Manufacture of wood and of products of   GV of production (1000 €) 727,207 X 
wood and cork, except furniture; manufacture of articles Personnel 2,918   
of straw and plaiting materials       
17 Manufacture of paper and paper products GV of production (1000 €) 278,684 X 
  Personnel 1,024   
18 Printing and reproduction of recorded media GV of production (1000 €) 42,841   
  Personnel 281   
19 Manufacture of coke and refined petroleum products GV of production (1000 €) .   
  Personnel .   
20 Manufacture of chemicals and chemical products GV of production (1000 €) 60,826   
  Personnel 240   
21 Manufacture of basic pharmaceutical products and  GV of production (1000 €) .   
pharmaceutical preparations Personnel .   
22 Manufacture of rubber and plastic products GV of production (1000 €) 306,882 X 
  Personnel 1,382   
23 Manufacture of other non-metallic mineral products GV of production (1000 €) 146,478 X 
  Personnel 696   
24 Manufacture of basic metals GV of production (1000 €) 130,707 X 
  Personnel 138   
25 Manufacture of fabricated metal products, except  GV of production (1000 €) 381,946 X 
machinery and equipment Personnel 2,089   
26 Manufacture of computer, electronic and optical  GV of production (1000 €) 12,519   
Products Personnel 102   
27 Manufacture of electrical equipment GV of production (1000 €) 208,379 X 
  Personnel 1,137   
28 Manufacture of machinery and equipment n.e.c. GV of production (1000 €) 814,610 X 




29 Manufacture of motor vehicles, trailers and  GV of production (1000 €) 63,465 X 
semi-trailers Personnel 524   
30 Manufacture of other transport equipment GV of production (1000 €) 1,326 X 
  Personnel 14   
31 Manufacture of furniture GV of production (1000 €) 323,230 X 
  Personnel 2,220   
32 Other manufacturing GV of production (1000 €) 91,152   
  Personnel 534   
33 Repair and installation of machinery and equipment GV of production (1000 €) 53,597   
  Personnel 645   
E Water supply; sewerage, waste management and  GV of production (1000 €) 56,940   
remediation activities Personnel 202   
38 Waste collection, treatment and disposal activities;  GV of production (1000 €) 29,851 X 
materials recovery Personnel 159   
2QWKHEDVLVRIWKHFULWHULDFRPSDQLHVZHUHVHOHFWHGDWWKHILUVWVWDJH$OOWKHFRP
SDQLHVZHUHFRQWDFWHGE\HPDLORUE\SKRQHDQGDVNHG WRSDUWLFLSDWH WR WKH UHVHDUFK
5HVHDUFKLQWHUYLHZVFRXOGEHDUUDQJHGZLWKILIWHHQRIWKHFRPSDQLHV
7DEOH3HUVRQQHORIWKHFRPSDQLHVDQGLQGXVWULHVRIWKHVWXG\  
Industry Personnel Company Personnel Share 
[%] 
Textiles and wearing (SCI13, SCI14) 813 L-Fashion Group 420 52 
Wood and paper industries (SCI16, SCI17) 3,942 UPM 350 9 
    Karelia Upofloor 190 5 
Plastics and rubber industries (SCI22) 1,382 Uponor  375 27 
  Wipak 450 33 
Other non-metallic mineral products (SCI23) 696 Pilkington Glass 115 17 
Manufacture of basic metals (SCI24) 138 Stalatube 110 80 
Manufacture of fabricated metal products (SCI25) 2,089 Peikko 280 13 
Electrical equipment (SCI27) 1,137 Kemppi 415 36 
Machinery and equipment (SCI28) 2,957 Raute 400 14 
  Galvatek 35 1 
  Oilon 275 9 
  Merivaara 120 4 
Motor vehicles and other transport equipment 
(SCI29, SCI30) 
538  --- 0 0 
Furniture (SCI30) 2,220 Isku 700 32 
Waste collection, recycling (SCI38) 159 Kuusakoski 150 94 





WRU YHKLFOHV WUDLOHUV DQG VHPLWUDLOHUV DQG 6&, PDQXIDFWXUH RI RWKHU WUDQVSRUW
HTXLSPHQW FRXOG QRW EH UHDFKHG IRU SDUWLFLSDWLRQ+RZHYHU WKHVH LQGXVWULHV HPSOR\
RQO\SHUVRQVLQWKHUHJLRQRI3lLMlW+lPHZKLFKLVRIWKHWRWDOKHDGFRXQW
RIWKHLQGXVWULHVVHOHFWHGWRWKHVWXG\7DEOHRQSSUHVHQWVWKHWRWDOSHUVRQQHORI
WKH LQWHUYLHZHG FRPSDQLHV DQG WKH LQGXVWULHV WKH\ UHSUHVHQW LQ 3lLMlW+lPH LQ 









WHUSDUWV WR WKHNH\ IDFWRURI WKLV VWXG\SDUW WKH LPSRUWDQFHRIPDWHULDOV WHFKQRORJLFDO




FKDOOHQJHV DQG RSSRUWXQLWLHV RIPDWHULDOV WHFKQRORJ\ LQ WKH IXWXUH DQG IXWXUH LQYHVW




$ VWUXFWXUHG TXHVWLRQQDLUH IRUP $SSHQGL[ ZDV XVHG LQ WKH UHVHDUFK0RVW RI WKH
TXHVWLRQVZHUHTXDQWLWDWLYH4444H[SHFWRQHRSHQTXHVWLRQ47KHTXHV









VLI\ WKHPDLQPDWHULDO JURXSV LQ SULRULW\ RUGHUZLWKQXPEHUV 7KHPDWHULDOVZHUH
GLYLGHG LQWRPHWDOV SODVWLFV ZRRG WH[WLOHV DQG ILEUHV DQG FHUDPLFV ([DFW DPRXQWV
ZHUHQRWDVNHGEHFDXVHFRPSDQLHVGRQRWXVXDOO\KDYHVXFK LQIRUPDWLRQDQG LI WKH\
KDYHWKH\GRQRWZDQWWRGLVFORVHLWWRRXWVLGHUV
,Q WKH TXHVWLRQ IRUP PHWDOV ZHUH GLYLGHG LQWR VWHHO DOXPLQLXP DQG DOOR\V 3ODVWLFV
ZHUHGLYLGHG LQWR WKHUPRSODVWLFV WKHUPRVHWV HQJLQHHULQJSODVWLFV UHLQIRUFHGSODVWLFV
DQG UXEEHUV DQG WKHUPRHODVWRPHUV :RRG ZDV GLYLGHG LQWR WLPEHU SO\ZRRG SD






















































































IRU H[DPSOH LQ HOHFWULFDO DQG WKHUPDO FRQGXFWRUV DQGSLSLQJ$OXPLQLXPEDVHGDOOR\V
DUHXVHGIRUH[DPSOHLQOLJKWZHLJKWVWUXFWXUHVDQGHQJLQHV>@
7KHUHODWLYHLPSRUWDQFHRIHQJLQHHULQJPDWHULDOVWRVRFLHW\KDVFKDQJHGLQWKHFRXUVHRI













IORZ DW HOHYDWHG WHPSHUDWXUHV DQG UHWXUQ WR VROLG VWDWHZKHQ FRROHG7KH\ FDQ EH UH
PHOWHGDQGUHVKDSHG7KHUPRVHWVDUHSRO\PHUVZKLFKDUHFXUHGVHWRUKDUGHQHGLQWRD
SHUPDQHQW VKDSH 7KHPROHFXODU FKDLQV RI WKHUPRVHWV DUH FURVVOLQNHG ZLWK FRYDOHQW
ERQGV(ODVWRPHUVDUHSRO\PHUVFRQVLVWLQJRIORQJFKDLQOLNHPROHFXOHV&KDLQVDUHOR






SURGXFWV DQG WR KHOS LQ SURFHVVLQJ'LIIHUHQW DGGLWLYHV DUH HJ SODVWLFL]HUV SLJPHQWV
OXEULFDQWVIRUWKHWUDQVSRUWDWLRQLQSURFHVVLQJPDFKLQHVXOWUDYLROHWVWDELOL]HUVWRSURWHFW
SRO\PHUV IURP VXQOLJKW DQG ILEUHV WR LPSURYH VWLIIQHVV DQG VWUHQJWK >@ 7KH PRVW
FRPPRQSODVWLFVDUHSRO\ROHILQVSRO\HWK\OHQH3(DQGSRO\SURS\OHQH337KHUHDUH
VHYHUDO GLIIHUHQW NLQG RI SRO\HWK\OHQV GLIIHULQJ HJ E\ WKHLU GHQVLW\ VSHFLILFZHLJKW
DQG OHQJWK DQG WKH IRUPRI WKH SRO\PHU FKDLQV7KHPRVW LPSRUWDQW SRO\HWK\OHQV DUH
3(/'ORZGHQVLW\3(3(0'PHGLXPGHQVLW\3(3(+'KLJKGHQVLW\3(3(
//'OLQHDU ORZGHQVLW\3(DQG3(;FURVVOLQNHG3(3(DQG33DUH WKHUPRSODV
WLFV H[FHSW 3(;ZKLFK LV WKRXJK GHSHQGLQJ RQ WKH OHYHO RI FURVVOLQNDJH W\SLFDOO\
FDWHJRUL]HGDVWKHUPRVHW2WKHUWKHUPRSODVWLFVDUHHJSRO\VW\UHQH36SRO\HWK\OHQH
WHUHSKWDODWH 3(7 SRO\YLQ\OFKORULGH 39& SRO\PHWK\OPHWKDFU\ODWH 300$





GLYLGHG LQWR YROXPH SODVWLFV 3( 33 39& 36 DQG HQJLQHHULQJ SODVWLFV 320 3$
$%63(7300$3&HWF+LJKSHUIRUPDQFHVSHFLDOSODVWLFVFDQEHFDWHJRUL]HGDV
RQH JURXS LQFOXGLQJ SRO\VXOIRQH 368 SRO\SKHQ\OVXOIRQH 3368 SRO\HWKHU





SKDVHVDQGGRQRWGLVVROYHRUPHOW LQWRHDFKRWKHU ,QSRO\PHUFRPSRVLWHVD WKHUPR
SODVWLF RU WKHUPRVHW LV WKHPDWUL[PDWHULDOZKLFK LV UHLQIRUFHG E\ ILEUHV RU SDUWLFOHV
:KHQWKHUHLQIRUFHPHQWVDUHQDQRVFDOHDWOHDVWRQHGLPHQVLRQQPWKHFRPSR
VLWHPDWHULDOFDQEHFDOOHGDVQDQRFRPSRVLWH >@:KHQ WKH VL]HVRI WKHSDUWLFOHVDUH
UHVWULFWHG WRQDQRVFDOH WKHSURSHUWLHVRIPDWHULDO FDQEH UHPDUNDEO\GLIIHUHQW IURPD
PDFURVFDOH PDWHULDO FRQVLVWLQJ RI WKH VDPH VXEVWDQFHV >@ 7UDGLWLRQDO FRPSRVLWH
VWUXFWXUHVFDQFRQWDLQYHU\KLJKDPRXQWVRIILOOHUPDWHULDOVHYHQXSWRYROXPH
EXWZLWKQDQRILOOHUVWKHPDWHULDOSURSHUWLHVFDQEHFKDQJHGZLWKYHU\ORZFRQWHQWV
YROXPH 0HFKDQLFDO WKHUPDO DQG RWKHU SURSHUWLHV RI QDQRFRPSRVLWHV DUH RIWHQ





&HUDPLFV DUH LQRUJDQLF FRPSRXQGV FODVVLILHG LQWR R[LGHV FDUELGHV QLWULGHV DQG VLOL
FDWHV$QH[FHSWLRQLVGLDPRQGZKLFKFRQVLVWVRISXUHFDUERQ7KH\DUHFU\VWDOOLQHLQ
QDWXUHDQGYHU\VWDEOHERWKWKHUPDOO\DQGFKHPLFDOO\([DPSOHVRIW\SLFDOFHUDPLFVDUH
$O IRU VSDUN SOXJV DQGPLFURHOHFWURQLFV DQG )H IRUPDJQHWLFPHPRULHV XVHG LQ
FRPSXWHUVDQGVLOLFDWHVFOD\VFHPHQWVDQGJODVV>@
6HPLFRQGXFWRUPDWHULDOVKDYHD UHVLVWLYLW\EHWZHHQ WKDWRIDFRQGXFWRUDQG WKDWRIDQ
LQVXODWRU7KHLU UHVLVWLYLW\ FDQEH FRQWUROOHG E\ DSSO\LQJDQDSSURSULDWH HOHFWULF ILHOG





0DWHULDOV VFLHQFH LV IRFXVHGRQ VWXG\LQJ WKHFRPSRVLWLRQVSURSHUWLHV VWUXFWXUHVSUR
FHVVLQJ DQGXVDELOLW\RIGLIIHUHQWPDWHULDOV7KHSURSHUWLHVRI DQ\PDWHULDO GHSHQGRQ









PDWHULDOV HQJLQHHULQJ XVXDOO\ UHVXOW IURP LQWHJUDWLRQZLWK RWKHU VFLHQFHV'XH WR WKLV
LQWHUGLVFLSOLQDU\QDWXUHRIPDWHULDOVVFLHQFHDQGHQJLQHHULQJLWLVQRZDGD\VWKHNH\HO
HPHQWLQVHYHUDOILHOGVRIVFLHQFHDQGDSSOLFDWLRQV)RUH[DPSOHQHZLQQRYDWLRQVKDYH










LQRXWGRRUDSSOLFDWLRQV0DWHULDOV LQ VWUXFWXUDODSSOLFDWLRQVDUH W\SLFDOO\PHWDOVSRO\
PHUVHODVWRPHUVFRQFUHWHDQGFRPSRVLWHPDWHULDOV>@
(OHFWURQLFDSSOLFDWLRQVLQFOXGHHOHFWULFDORSWLFDODQGPDJQHWLFIDFLOLWLHVVXFKDVFRP
SXWHUV HOHFWURQLFDQGRSWRHOHFWURQLFGHYLFHV WKHUPRHOHFWULFGHYLFHVPRWRUV URERWLFV
HWF$OOFODVVHVRIPDWHULDOVDUHXVHGLQVXFKSURGXFWVEXWVHPLFRQGXFWRUVIRUPWKHED
VLV RI WKH WHFKQRORJ\ DQG LWV IXQFWLRQV ,Q WKHUPDO DSSOLFDWLRQV KHDW LV WUDQVIHUUHG YLD
FRQGXFWLRQFRQYHFWLRQRUUDGLDWLRQ+HDWWUDQVIHUV\VWHPVH[LVWHJLQEXLOGLQJVLQGXV
WULDOSURFHVVHVDQGPDFKLQHV7\SLFDOPDWHULDOV LQ WKHUPDODSSOLFDWLRQVDUHPHWDOVFH








SROOXWDQWV )RU H[DPSOH ZLQG PLOOV IDEULFDWHG IURP PHWDOV DQG FRPSRVLWHV KHOS LQ
FKDQJLQJ WKH HQHUJ\ VRXUFH IURP IRVVLO IXHOV WR QDWXUDO UHVRXUFHV %LRGHJUDGDEOH
PDWHULDOV FDQ EH XVHG LQ VRPH DSSOLFDWLRQV WR UHGXFH WKH XVH RI IRVVLO PDWHULDOV
0DWHULDOVZLWKWKHDEVRUSWLRQFDSDELOLW\IRUH[DPSOHFDUERQVDHURJHOVDQGRWKHUSRURXV
PDWHULDOVDUHRIWHQXVHGLQHQYLURQPHQWDODSSOLFDWLRQV>@
%LRPHGLFDODSSOLFDWLRQVDUHXVHGLQ WKHGLDJQRVLVDQG WUHDWPHQWRIGLVHDVHV ,PSODQWV






























7HFKQRORJLFDO IRUHVLJKWV RIPDWHULDOV WHFKQRORJ\ DUH XVXDOO\ DQDO\VHG LQ OLWHUDWXUH E\
WKUHHGLIIHUHQWDVSHFWVDSSOLFDWLRQEDVHGWRSLFEDVHGRUWDVNSURFHVVEDVHG$FFRUGLQJ


























WDLORUHGPDWHULDOV IRU FRPSOH[ IXQFWLRQDO DSSOLFDWLRQV ZKLFK LQFOXGH ERWK HFRQRPLF
DQGVFLHQWLILFRSSRUWXQLWLHV7KHFKDOOHQJHLVWRWUDQVIRUPVFLHQWLILFLQQRYDWLRQVWRSUR




LQWRDQH[LVWLQJYDOXHFKDLQ >@/RWRI VLPLODULWLHVFDQEHVHHQ LQ WKHXVHRI UHF\FOHG










GHYHORSPHQWRIVHPLFRQGXFWRUPDWHULDOVDQG WHFKQRORJLHVZLOOFRQWLQXH WKHVWURQJ LQ
IOXHQFHWRWKHLQWHJUDWHGFLUFXLW,&VHFWRU/LNH0DQRKRUDQKHVHHVWKDWWKHUHZLOOEH
QHZPDWHULDOVZKLFKDUHGHVLJQHGDQGPDQXIDFWXUHGE\FRPSXWHUVDQGZKLFKFDQEH
XVHG LQPDQ\ LQGXVWULHV VXFKDV WUDQVSRUWDWLRQDQGHQHUJ\+HDOVRSUHGLFWV WKDW IXHO
FHOOV DQG EDWWHULHV IRU SRUWDEOH HOHFWURQLF GHYLFHVZLOO EHFRPHJHQHUDO 6FKZDUW] DOVR
ORRNVEDFNIRU WKHPRVW LPSRUWDQWDFKLHYHPHQWV LQPDWHULDOVDQGSURFHVVLQJWHFKQROR










LQ PHGLFDO DQG HOHFWURQLF DSSOLFDWLRQV ,Q SRO\PHU VFLHQFH OLTXLG FU\VWDO SRO\PHUV
/&3VDUHVHHQDVDQLQWHUHVWLQJJURXS7KH\PDLQWDLQSDUWO\WKHLUURGOLNHPLFURVWUXF
WXUH LQ WKHPROWHQVWDWHGLIIHULQJ IURPRWKHUSODVWLFVZKHUHPROHFXOHVKDYHD UDQGRP
FRQILJXUDWLRQZKHQPHOWHG:KHQSURFHVVHGLQWKHPROWHQVWDWHWKHURGOLNHPROHFXOHV
DUHFDSDEOHWRJHWRULHQWHGLQWKHIORZGLUHFWLRQDQGDFWOLNHUHLQIRUFHPHQWILEUHVLQWKH
SRO\PHU VWUXFWXUH/&3V KDYH YHU\ JRRGPHFKDQLFDO DQG WKHUPDO SURSHUWLHV WKH\ DUH
ILUHUHVLVWDQWDQGKDYHJRRGHOHFWULFDOSURSHUWLHV7KH\FDQEHXVHGHJLQ/&'VRSWLFDO
ILOWHUVDVILEUHVILOPVFRDWLQJVVKDSHGFRPSRQHQWVDQGLQHOHFWURRSWLFDODSSOLFDWLRQV




SRO\PHUV$ WKHUPDOO\ LQGXFHG VKDSHPHPRU\ HIIHFW KDV EHHQ GHVFULEHG IRU GLIIHUHQW
PDWHULDOFODVVHVLQFOXGLQJSRO\PHUVK\GURJHOVPHWDOOLFDOOR\VDQGFHUDPLFV7KH\DUH
XVHGIRUH[DPSOHLQPHGLFDODSSOLFDWLRQV>@6KDSHPHPRU\DOOR\V60$VKDYH







>@7KH VKDSHPHPRU\HIIHFWRI7L1LDOOR\V LVEDVHGRQPDUWHQVLWHDXVWHQLWH WUDQV
IRUPDWLRQDWDFHUWDLQWHPSHUDWXUH:KHQLWLVFRROHGGRZQIURPDKLJKWHPSHUDWXUHLH




WKHPDUWHQVLWHDXVWHQLWH WUDQVIRUPDWLRQ WHPSHUDWXUH WKHRULJLQDO VKDSH LV UHVWRUHG LP
PHGLDWHO\DIWHU WKHGHIRUPDWLRQIRUFH LV UHPRYHG7KH WUDQVIRUPDWLRQ WHPSHUDWXUHFDQ
EHDGMXVWHGWREHQHDU&ZKLFKPDNHV1LWLQROXVHIXOLQPHGLFDODSSOLFDWLRQV>@
1LWLQRO DSSOLFDWLRQV LQFOXGH FRPSUHVVLRQERQH VWDSOHV XVHG LQ RVWHRWRP\DQG IUDFWXUH












LQFOXGLQJ SRO\XUHWKDQH SRO\VW\UHQHEORFNEXWDGLHQH WUDQVLVRSURS\OHQH SRO\
QRUERUQHQHDQGDFRSRO\PHURISGLR[DQRQHDQGũFDSURODFWRQHZKLFKLVDELRGHJUDGD
EOH603>@0RVWRIWKHUHVHDUFKLVFRQFHQWUDWHGRQWKHVWXG\RISRO\XUHWKDQHV
/HQGOHLQ DQG/DQJHU KDYHGHYHORSHG VHOIWLJKWHQLQJELRGHJUDGDEOH VXWXUHVZKLFK DUH






,Q )LQODQG PDWHULDOV WHFKQRORJ\ KDV WUDGLWLRQDOO\ EHHQ EDVHG RQ WZR JURXSV RI
PDWHULDOV ZRRGEDVHG DQG PHWDOOLF PDWHULDOV 7KH H[SRUW RI ZRRG DQG ZRRGEDVHG
PDWHULDOVKDVSOD\HGDVLJQLILFDQWHFRQRPLFUROHDOUHDG\VLQFHWKH0LGGOH$JHVZKHUH
DVWKHLQFUHDVHGVLJQLILFDQFHRIPHWDOPDWHULDOVVWHPVIURPWKHZDUUHSDUDWLRQVDIWHUWKH
6HFRQG:RUOG:DU'HFLVLRQVPDGH LQ WKH V DQG V DOVR LQFUHDVHG WKH EDVLF





ODQGZKLFK KDV EHHQ FKDQQHOOHG LQWR QHZ SURGXFWV VXFK DV SDFNDJLQJPDWHULDOV DQG






)LQQLVK )XQGLQJ $JHQF\ IRU 7HFKQRORJ\ DQG ,QQRYDWLRQDQG 6WUDWHJLF &HQWUHV IRU
6FLHQFH 7HFKQRORJ\ DQG ,QQRYDWLRQ 6+2.V LQ )LQODQG7HNHV VDZ LQ  WKDW LQ
FUHDWLQJQHZNQRZOHGJHLQ)LQODQGWKHIRFXVDUHDVVKRXOGEHFXWWLQJWKURXJKNH\WHFK
QRORJLHV DQG FRUH H[SHUWLVHZKLFK DUH QHHGHG WR EXLOG HQGXVHU EDVHG SURFHVVHV DQG
SURGXFWV7KHIRFXVDUHDVZHUH,&WHFKQRORJ\EUHDNWKURXJKPDWHULDOVELRWHFKQRORJ\









FHVVLQJ DQG WKHSXOS DQGSDSHU LQGXVWU\ DUH FXUUHQWO\ XQGHUJRLQJ D FKDQJH WKDW WDNHV
SURGXFWLRQIURP)LQODQGFORVHU WR WKHVRXUFHVRIFKHDSUDZPDWHULDOVDQGWKHXVHUVRI



































EDVHG LQVXODWLQJSURGXFWV JODVVZRRO URFNZRRO JODVV ILEUH5	' LQ WKH VHFWRUKDV
IRFXVHGPDLQO\RQWKHPDQXIDFWXUHRISURGXFWVUDWKHUWKDQWKHGHYHORSPHQWRIWKHPDWH
ULDOVRUPDWHULDOVWHFKQRORJ\LWVHOI7KHUHLVDOVRLQGXVWU\LQ)LQODQGWKDWPDQXIDFWXUHV











7HFKQRORJ\,QGXVWULHVSXEOLVKHGD ODUJHUHSRUW >@RIGHYHORSPHQW WUHQGV LQPDWHULDO
WHFKQRORJ\ LQ  LQ)LQODQG7HFKQRORJ\ LQGXVWULHV UHSUHVHQWRI WRWDO)LQQLVK
H[SRUWVDQGRIWRWDO)LQQLVK5	'LQYHVWPHQWV7KH\HPSOR\GLUHFWO\LQ
WKHVHFWRUZKHUHDVWKHWRWDOHPSOR\PHQWHIIHFWLVHVWLPDWHGWREHDURXQG>@
)LQQLVK&KHPLFDO ,QGXVWU\ DQG&RQIHGHUDWLRQ RI )LQQLVK&RQVWUXFWLRQ ,QGXVWULHV DOVR
SDUWLFLSDWHG WR WKH ZRUN ,W ZDV D PDWHULDOV WHFKQRORJLFDO IRUHVLJKWLQJ UHSRUW DQG D
URDGPDSRIPDLQGHYHORSPHQWSDWKVXWLOL]LQJSRVVLELOLWLHVDQG LQQRYDWLRQV7KHPDLQ










WU\ 7KH FKHPLFDO LQGXVWU\ VHFWRU LQFOXGHG SODVWLFV LQGXVWU\0RVW LPSRUWDQWPDWHULDO
JURXSVLGHQWLILHGZHUHVWHHOVVXEVWUDWHVIRUPLFURHOHFWURQLFVDQGWKLQILOPVDVZHOODV
SRO\PHUVDQGSRO\PHUFRPSRVLWHV'HYHORSPHQWSDWKV IRU WKHSURFHVVLQJRIPDWHULDOV
ZHUH DOVR UHYLHZHG &RDWLQJV DQG FRDWLQJ PHWKRGV ERQGLQJ DQG MRLQLQJ WHFKQLTXHV
PRGHOOLQJ VLPXODWLRQ DQG WHVWLQJZHUH DQDO\VHG WR EH WKHPRVW LPSRUWDQW DUHDV 7KH
UHGXFWLRQ RI PDQXIDFWXULQJ FRVWV ZDV WKH PRVW LPSRUWDQW WDUJHW RI GHYHORSPHQW IRO









JURXSV LQ )LQODQG0DWHULDOV UHVHDUFK LV W\SLFDOO\ LQWHJUDWHG WR GLIIHUHQW WHFKQRORJLHV
DQG LQGXVWULHV >@6LJQLILFDQW DFWRUV LQ WKHPDWHULDOV WHFKQRORJ\ UHVHDUFKDQGGHYHO
RSPHQWDUHXQLYHUVLWLHVRIWHFKQRORJ\DQGWKHLUIDFXOWLHV7KH7HFKQLFDO5HVHDUFK&HQ










HUDWLRQDO JURXSV PDWHULDOV VFLHQFH PDWHULDOV FKDUDFWHUL]DWLRQ SODVWLFV DQG HODVWRPHU
WHFKQRORJ\PHWDOV WHFKQRORJ\ VXUIDFH HQJLQHHULQJ FHUDPLFPDWHULDOV ILEUHPDWHULDOV
VFLHQFHDQGSDSHUFRQYHUWLQJDQGSDFNDJLQJ7KHGHSDUWPHQWDOVRKDVDFWLYLWLHVLQ/DKWL
.RNNRODDQG0LNNHOL>@
7KH 'HSDUWPHQW RI %LRPHGLFDO (QJLQHHULQJ FRQGXFWV H[WHQVLYH UHVHDUFK LQWR ELR
PDWHULDOVDQGWLVVXHHQJLQHHULQJDW7870DWHULDOVUHVHDUFKLVDOVRFRQGXFWHGDWWKH,Q
VWLWXWH RI (OHFWURQLFVZLWK D IRFXV RQPDWHULDOV XVHG LQ HOHFWURQLFV DVZHOO DV DW WKH
3K\VLFV'HSDUWPHQWDQG2SWRHOHFWURQLFV5HVHDUFK&HQWUHZKHUHWKHIRFXVLVRQVHPL
FRQGXFWRUEDVHGRSWRHOHFWURQLFPDWHULDOV7KH'HSDUWPHQWRI&KHPLVWU\ DQG%LRHQJL





RI&KHPLFDO7HFKQRORJ\ DQG6FKRRO RI(QJLQHHULQJ HVSHFLDOO\ LQ WKH'HSDUWPHQW RI
0DWHULDOV6FLHQFHDQG(QJLQHHULQJDQG'HSDUWPHQWRI(QJLQHHULQJ'HVLJQDQG3URGXF
WLRQ 3ODVWLF UHODWHG H[SHUWLVH LV IRXQG LQ 5HVHDUFK*URXS RI 3RO\PHU 7HFKQRORJ\ LQ
'HSDUWPHQWRI%LRWHFKQRORJ\DQG&KHPLFDO7HFKQRORJ\7KH'HSDUWPHQWRI0DWHULDOV
6FLHQFHDQG(QJLQHHULQJKDVSURIHVVRUVKLSVLQPDWHULDOVVFLHQFHPDWHULDOFKHPLVWU\DQG
FRUURVLRQPDWHULDO V\QWKHVLV DQGPDQXIDFWXUH SURFHVVPHWDOOXUJ\PDWHULDOPRGLILFD
WLRQ DQG WKHUPDO WUHDWPHQW IXQFWLRQDO FRDWLQJV DVZHOO DV LQPDWHULDO SURFHVVLQJ DQG
UHF\FOLQJ'XULQJWKHODVWWZHQW\\HDUVWKHGHSDUWPHQWKDVEHVLGHVLWVFRUHFRPSHWHQFH









HUDOGLVFLSOLQHV LQ WKH UHVHDUFKRIPDWHULDOV VFLHQFHDQGHQJLQHHULQJEXW FXUUHQWO\ WKH




























YLGHG LQWR WKUHH DUHDV IXQFWLRQDO ILEUH SURGXFWV QHZ PDWHULDOV DQG PDWHULDOV DQG
HTXLSPHQW IRUSRZHUSODQWV7KH IRFXV LQ IXQFWLRQDO ILEUHSURGXFWV LVRQ WKHGHYHORS
PHQWRIQHZIXQFWLRQDO ILEUHSURGXFWVDQG WKHLUDSSOLFDWLRQV VXFKDVSDFNDJLQJSURG









UHVRXUFHVKDVJURZQERWK LQEXVLQHVVDQGLQ WKHVRFLDODQGSROLWLFDO OLIH/LNHZLVH WKH
FOLPDWHDQGHQHUJ\LVVXHVFXUUHQWO\SOD\DFHQWUDOUROHLQWKHQDWLRQDODQGLQWHUQDWLRQDO













$FFRUGLQJWR$OOZRRGet al³material efficiency was normal practice prior to the in-
dustrial revolution, as the relatively high value of material compared to labour ensured 
that building and products were maintained, repaired and upgraded. However, since 
concerns over the environmental impacts of post-industrial revolution production have 
risen to prominence, material efficiency has received limited attention in contemporary 





















RI WKH SURGXFWLRQ DQG WKH FDUERQ FDSWXUH RI WKH SURFHVV RU HQHUJ\ JHQHUDWLRQ ,Q WKH
IRUPLQJ SKDVH RI PDWHULDOV DQG LQ FRPSRQHQW IDEULFDWLRQ \LHOG LPSURYHPHQW LV WKH
PDLQVWUDWHJ\HJE\XVLQJVFUDSRURWKHUZDVWHIORZVRISURGXFWLRQSURFHVVHV7KHUH
























































DQ DLP ´Preparations for strengthening of the coordination of the natural resources 
policy will be launched with the objective of making Finland the leading country in the 





VRXUFHV WR EH UHDOL]HG ZLWK IRXU NH\ VWUDWHJLF JRDOV  )LQODQG KDV D WKULYLQJ ELR
HFRQRP\JHQHUDWLQJKLJKDGGHGYDOXH)LQODQGXWLOL]HVDQG UHF\FOHVPDWHULDO IORZV













VWHSV DOVR VWURQJO\ HPSKDVL]HG SURGXFWEDVHG UHVRXUFH HIILFLHQF\ 7KH UHSRUWPDGH D
SURSRVDO WR HVWDEOLVK D QDWLRQDO H[SHUWLVH QHWZRUN IRU SURGXFWGULYHQ HQYLURQPHQWDO






ULDO IORZV DQG OLIH F\FOH DQDO\VLVZKLFKZRXOG EH VXLWDEOH IRU WKH DVVHVVPHQW RI ERWK
PDWHULDODQGHQHUJ\VROXWLRQV>@
7KHEDFNJURXQGUHSRUWRIWKHQDWXUDOUHVRXUFHVWUDWHJ\>@VWURQJO\HPSKDVL]HGWKHLQ
FUHDVHG VLJQLILFDQFH RI PDWHULDO HIILFLHQF\ 7KH SURPRWLRQ RI PDWHULDO HIILFLHQF\
WKURXJKSURGXFW OLIHF\FOHDQDO\VHVUDQJLQJIURPWKHVRXUFHVRIUDZPDWHULDOV WKURXJK
SURFHVVLQJDQGPDQXIDFWXUHWRFRQVXPSWLRQDQGXWLOL]DWLRQDIWHUXVHDQGILQDOGLVFDUG
LQJZDV FRQVLGHUHG LPSRUWDQW7KH UHSRUW DOVR VWUHVVHG WKDW WKH LQFUHDVLQJ GHPDQG RI






RI WKHXVHRIPDWHULDOV DQGPDWHULDO IORZV 3UDFWLFDOPHDVXUHV IRU LPSURYLQJPDWHULDO
HIILFLHQF\PD\ DSSO\ QRW RQO\ WR WKH XVH RI UDZPDWHULDOV DQG LPSURYHG SURGXFWLRQ
































H[SHUWLVH DQG PDWHULDOHIILFLHQW RSHUDWLRQ DUH NH\ FRPSHWLWLYH IDFWRUV ,Q SDUWLFXODU
NQRZLQJWKHSURSHUWLHVRIPDWHULDOVDQGWKHLUSURFHVVLQJNQRZKRZDUHSDUWRIFRQVWDQW
GHYHORSPHQW LQ PDQ\ FRPSDQLHV 5HJDUGLQJ ZRRG SURFHVVLQJ WHFKQRORJ\ /DKWL KDV
















8QLYHUVLW\ OHYHO HGXFDWLRQDO DQG UHVHDUFKH[SHUWLVH LQ WKH/DKWL UHJLRQ LVSURYLGHGE\











0DWHULDOV WHFKQRORJ\DQGPDWHULDOHIILFLHQF\DUHDOVRSDUWRI WKHSXEOLFSROLFLHV LQWKH











,W FDQEHHDVLO\ VHHQ WKDWPDWHULDOVDQGPDWHULDOV WHFKQRORJ\DUHGLUHFWO\RU LQGLUHFWO\
LQYROYHG LQ D PDMRULW\ RI WKHVH LGHQWLILHGPHJDWUHQGV 7KH LGHQWLILHGPHJDWUHQGV IRU
QH[WGHFDGHVDUHPDLQO\WKHVDPHDVLQOLWHUDWXUHRIHDUO\VHJ>@+RZHY






is improved and that waste materials are returned to natural cycle with micro-local, or 
macro-sized waste treatment units, where raw materials are refined or degraded chemi-
cally or technically for reuse as pure energy, substances, materials, soil conditioner or 
part of ecological system´>@ ,W LVTXLWHVXUSULVLQJ WKDWQRRWKHU WHFKQRORJLFDOPHJD




GHVLJQ DQG  SUDFWLFDO LQQRYDWLRQV 7KH YLVLRQ RI WKH/DKWL UHJLRQ LV WR EH )LQODQG
V
PRVWHQYLURQPHQWDOO\HIILFLHQWDQGEXVLQHVVIULHQGO\DUHDLQ(QYLURQPHQWDOHIIL
FLHQF\LQWKHVWUDWHJ\PHDQVWKDW´goods and services are produced with smaller energy 
and material inputs than before, products are made more long-lived or more suitable 
for recycling. Thus the efficiency of the use of both material and energy inputs is im-
proved, which creates permanent competitive advantage. In practice, environmental 
efficiency creates piloting opportunities for new solutions for industrial equipment sup-
pliers and the service sectors, and promotes the emergence of service business for tradi-
tional industrial enterprises.´>@/DKWL'HYHORSPHQW&RPSDQ\/$'(&/WGIRUPHUO\
/DKWL6FLHQFHDQG%XVLQHVV3DUN/WGIRFXVHVRQWKHSURPRWLRQRIPDWHULDOHIILFLHQWRS
HUDWLRQ IRU H[DPSOH WKURXJK WKHQDWLRQDO OHDGHUVKLSRI WKH&HQWUHRI FRPSHWHQFH IRU
(QYLURQPHQWDO7HFKQRORJ\DQGWKH&HQWUHRIFRPSHWHQFHIRU+RXVLQJ7KH/DKWLUHJLRQ
LVQRWWKHRQO\UHJLRQLQ)LQODQGZLWKDVWUDWHJLFFKRLFHWRIRFXVRQLPSURYLQJWKHHFR




$SSUR[LPDWHO\± FRPSDQLHV UHSUHVHQWLQJRI)LQQLVKSODVWLFV FRPSDQLHV DUH










WHFKQRORJ\ IRU WKHUPRSODVWLFV ,Q WKHH[WUXVLRQSURFHVV WKH UDZPDWHULDO LV IHG WR WKH
H[WUXVLRQEDUUHOZKHUHLWLVSODVWLFL]HGZLWKKHDWDQGDURWDWLQJVFUHZ7KHPHOWHGSODV
WLFPDWHULDOLVH[WUXGHGWKURXJKWKHGLHDQGFRROHGGRZQZLWKZDWHURUDLU7KHH[WUX










































VHSDUDWLRQ0HWKRGV EDVHG RQ WKH SURSHUWLHV RI PDWHULDO DUH DOVR XVHG EDVHG HJ RQ
GHQVLW\RUFRORXU




UHF\FOHUFRPSDQ\7KHPDLQSDUWRI WKHSUHFRQVXPHUSODVWLFZDVWH LVGHOLYHUHG WREH
SURFHVVHGRXWVLGHWKH/DKWLUHJLRQ7KHPDWHULDOVZKLFKFDQQRWEHXWLOL]HGDVUHF\FODWHV










DUH GHOLYHUHG DV WZRFRPSRQHQW OLTXLGV LQFOXGLQJ UHVLQ DQG KDUGHQHU 6RPH ELR
SRO\PHUVDUHXVHGLQSURGXFWLRQLQVPDOODPRXQWV3ODVWLFFRPSRQHQWVXVHGE\PDFKLQ
HU\HQJLQHHULQJLQGXVWULHVDUHW\SLFDOO\RXWVRXUFHGIURPSODVWLFSURGXFWPDQXIDFWXUHUV
RU WKH SODVWLF SDUWV DUHPDFKLQHG DV VXFK IURP VHPLILQLVKHG SODVWLF SURGXFWV VKHHWV
URGVHWF7KHSODVWLFSURGXFWVWUDGHGWRWKHUHJLRQLQFOXGHSODVWLFSLSHVRWKHUFRQVWUXF
WLRQSODVWLFV DQGSODVWLF ILOPV7\SLFDO SURGXFWV FRQWDLQLQJSODVWLF SDUWV DUH HJ IRRG
SDFNDJHVYHKLFOHVDQGHOHFWULFDODQGHOHFWURQLFHTXLSPHQW














7KHPDLQ LQWHUQDOSODVWLF IORZV LQ WKH/DKWL UHJLRQIURPWKHSRLQWRIYLHZRI LQGXVWU\
DUHWKHSURGXFWLRQRXWSXWDQGZDVWH7KHSURGXFWLRQZDVWHRISODVWLFVLQGXVWULHVFRQVLVWV
RI WKHZDVWHFUHDWHGLQPHOWSURFHVVLQJVWDJHVDQGRWKHUSURFHVVVWDJHVHJ LQFXWWLQJ
DQGSULQWLQJ%\ WKHXWLOL]DWLRQRISODVWLFZDVWHDVPDWHULDO LV W\SLFDOO\PHDQW WKHPH




SRVHV DQG SDFNDJLQJ :LWK PHFKDQLFDO UHF\FOLQJ WKH SUHFRQVXPHU SODVWLF ZDVWH RU











 LQ WKHLU RZQ SURFHVVHVZLWK DGGLWLRQDO SURFHVVHV OLNH FUXVKLQJ JUDQXODWLRQ RU
VHSDUDWLRQVWDJHV
 LQ WKHLU RZQ SURFHVVHV EXW ZLWK VXEFRQWUDFWHG WUHDWPHQW RI WKHLU RZQ SURGXFW
ZDVWH LQFOXGLQJ JHQHUDOO\ HJ FUXVKLQJ ZDVKLQJ VHSDUDWLQJ DQG JUDQXODWLRQ
SURFHVVHVRU
 E\XVLQJZDVWHPDWHULDO RIRWKHUPDQXIDFWXULQJXQLWVRU IDFWRULHV LQ WKHLU RZQ
SURGXFWLRQ















HUJ\ SURGXFWLRQ LV D JHQHUDOO\ XVHG RSWLRQ (QHUJ\ FDQ EH SURGXFHG LQ WKH IRUP RI
VWHDPKHDWRUHOHFWULFLW\:DVWHSODVWLFVFDQEHUHFRYHUHGE\EOHQGLQJWKHPZLWKRWKHU
IXHOVRUDVVXFK(QHUJ\UHFRYHU\LVDQRSWLRQZKHQWKHXVHDVPDWHULDOLVQRWHFRQRPL
















LQGXVWULDOZDVWH DQG FRQVWUXFWLRQZDVWH ,Q/DKWL UHJLRQ WKH HQHUJ\ XWLOL]DWLRQ RI WKH


ZDVWH GHFUHDVHV WKH DPRXQWV RI ODQGILOOHGZDVWH$JUHDW SDUW RI WKLV HQHUJ\ZDVWH LV
SODVWLFV ,Q  WRQVRI WKH WRWDO DPRXQWRIPXQLFLSDOZDVWH 
WRQVZDVXWLOL]HGDVHQHUJ\LQWKH/DKWLUHJLRQ>@
$VDVXPPDU\LQ3lLMlW+lPHWKHPDLQSODVWLFIORZVFRQVLVWRIWKHLQGXVWULDOIORZVDQG





SODVWLF IORZV LQ WKHUHJLRQ LV WR ILQGQHZVWUHDPVZKLFKFRXOGEHXWLOL]HGDVPDWHULDO
LQVWHDGRIHQHUJ\UHFRYHU\7KHVHNLQGRIDFWLRQVDUHDOVRLQDFFRUGDQFHZLWKWKHZDVWH
KLHUDUFK\ RI WKH(XURSHDQ8QLRQ 7KH SODVWLFZDVWHV RI RWKHU LQGXVWULHV WKDQ SODVWLFV
LQGXVWULHV DUH PDLQO\ WRROLQJ ZDVWH IURP JLYLQJ ILQDO IRUP WR VHPLILQLVKHG SODVWLF
SURGXFWV7KH\JRWRHQHUJ\XWLOL]DWLRQRUDUHODQGILOOHG7KHDPRXQWVDUHLQVLJQLILFDQW
FRPSDUHGWRWKHWRWDODPRXQWV
3RVWFRQVXPHU SDFNDJHV DUH WKH PDLQ SODVWLFFRQWDLQLQJ ZDVWH JURXS LQ KRXVHKROG
ZDVWH 7KHPDLQ SUREOHPV IRUPDWHULDO XWLOL]DWLRQ RI WKH KRXVHKROG SODVWLFZDVWH DUH
FRQWDPLQDWLRQVDQGKHWHURJHQHLW\0DWHULDOXWLOL]DWLRQ LV VHOGRPSRVVLEOHRUSURILWDEOH
IURPWKHHFRQRPLFDORUHQYLURQPHQWDOSRLQWVRIYLHZ,QWKHUHJLRQWKHKRXVHKROGSDFN







































.OLQH >@ SRLQWV RXW WKDW VXFFHVVIXO LQQRYDWLRQ QHHGV WR VDWLVI\ ERWK WHFKQLFDO DQG
PDUNHWQHHGV$ODUJHSDUWRISDWHQWLQQRYDWLRQVLVQHYHUUHDOL]HGDVDSURGXFWDQGYLFH




HVSHFLDOO\ LQ SURGXFW LQQRYDWLRQV >@ ,Q PRGHUQ LQQRYDWLRQ SURFHVVHV WKH UROH RI
FRQVXPHULVLQFUHDVHGDQGUHVHDUFKDQGVFLHQFHDUHQRORQJHUVHHQDVWKHPDLQGULYLQJ


















HQWDWLRQ DIIHFWV DOO GLPHQVLRQV RI UDGLFDO LQQRYDWLRQV SRVLWLYHO\ ZKHUHDV D FXVWRPHU
UHODWLRQVKLSRULHQWDWLRQKDVDQHIIHFWRQPDUNHWDQGWHFKQRORJLFDOUDGLFDOQHVV>@
%HFDXVHRIWKHVRFLDOQDWXUHRILQQRYDWLRQVFROOHFWLYHOHDUQLQJDQGWKHDELOLW\WRLQWHUDFW












@3RUWHUGHILQHVFOXVWHUVDV³geographic concentrations of interconnected com-
panies and institutions in a particular field´&OXVWHUVFDQEHHJQDWLRQDOUHJLRQDODQG
VWDWHOHYHOHFRQRPLFVZLWKFULWLFDOPDVVHVRQXQXVXDOFRPSHWLWLYHVXFFHVV&OXVWHUVLQ












EHHQ LQGLFDWHG WKDW VKDUS IRFXVLQJ RQ RQH FOXVWHU GRHV QRW GHYHORS UHJLRQDO FRPSHWL
WLYHQHVVPRVW HIIHFWLYHO\ DQG WKDW UHJLRQVZLWK FRRSHUDWLRQ DQG V\QHUJ\ EHQHILWV RI












DQG LQWHUDFWLRQ %\ DQDO\VLQJ WKHVH GLPHQVLRQV DJDLQVW WKH NQRZOHGJH IORZV DPRQJ
ILUPVDQGLQWHUPHGLDULHVLQWHUDFWLYHJRYHUQDQFHDQGDJDLQVWLQWHUILUPQHWZRUNLQJDQG
OHDUQLQJLWFDQEHGHWHUPLQHGZKHWKHUWKHV\VWHPH[LVWV&RRNHVHHVVHYHUDOFRQGLWLRQV
IRU 5,6 SRWHQWLDO ,QIUDVWUXFWXUDO LVVXHV LQFOXGH UHJLRQDO SXEOLF DQG SULYDWH ILQDQFLQJ
FRPSHWHQFHFRQWUROOLQJDQGSROLF\RIKDUGLQIUDVWUXFWXUHDQGNQRZOHGJHLQIUDVWUXFWXUH
VXFKDVXQLYHUVLWLHV UHVHDUFKFHQWUHV VFLHQFHSDUNVDQG WHFKQRORJ\ WUDQVIHURUJDQL]D
WLRQV5HJLRQVKDYLQJDKLJKHU5,6SRWHQWLDOKDYHDUHJLRQDOXQLYHUVLW\±LQGXVWU\VWUDWH
J\DVFRPSDUHGWRSLHFHPHDOLQQRYDWLRQSURMHFWVLQORZHU5,6SRWHQWLDOUHJLRQV6XSHU
VWUXFWXUDO FKDUDFWHULVWLFV DUH GLYLGHG LQWR WKH LQVWLWXWLRQDO GLPHQVLRQ VXFK DV FR
RSHUDWLYHFXOWXUHDQGLQWHUDFWLYHOHDUQLQJLQWRWKHRUJDQL]DWLRQDOGLPHQVLRQIRUFRPSD
QLHVHJZRUNHUPHQWRULQJDQGKDUPRQLRXVODERXUUHODWLRQVDQGLQWRWKHRUJDQL]DWLRQDO
GLPHQVLRQ IRUJRYHUQDQFH&RRNHZDVVWLPXODWHGE\ WKH UHJLRQDOSUREOHPVFDXVHGE\













JDQL]DWLRQV VHWWLQJ XS VFLHQWLILF DQG IXQGLQJ SULRULWLHV DQG RWKHU LQQRYDWLRQ SROLFLHV
>  @ 6HFWRUDO RU WKHPDWLF LQQRYDWLRQ V\VWHPV DUH V\VWHPV WKDW FDQ EH GH
ILQHGDVDVHWRISURGXFWVLQGLYLGXDOVDQGRUJDQL]DWLRQVFDUU\LQJRXWLQWHUDFWLRQVIRUWKH
FUHDWLRQ SURGXFWLRQ DQG VDOH RI WKRVH SURGXFWV DQG KDYLQJ HJ D VSHFLILF NQRZOHGJH
EDVHDQGWHFKQRORJLHV>@
3UR[LPLW\LVDOVRFORVHO\UHODWHGWRLQQRYDWLRQV\VWHPV7KHIRFXVRILQQRYDWLRQV\VWHPV
LV RIWHQ RQ JHRJUDSKLFDO SUR[LPLW\ DQG%RVFKPD >@ LGHQWLILHV ILYH GLPHQVLRQV RI









7KH RSHQ LQQRYDWLRQ PRGHO UHIHUV WR DQ LQQRYDWLRQ QHWZRUN ZKHUH FKDQJLQJ RI




WKHPXOWLDFWRU LQQRYDWLRQQHWZRUNV7KHVHSURFHVVHVDUHFDOOHG WKHSUDFWLFHEDVHG LQ
QRYDWLRQSURFHVVHV7KH\FDQEHGHILQHGDV³innovation processes that are triggered by 
problem-setting in a practical context and are conducted in non-linear processes utilis-
ing scientific and practical knowledge production in cross-disciplinary innovation net-




OHDUQLQJSURFHVVHV OHDGLQJ WR VXFFHVVIXO LQQRYDWLRQV LQVWHDGRISXUH VRXUFHVRI LQIRU














LQ WHFKQRORJLFDO GHYHORSPHQW RU FRPPHUFLDOL]DWLRQ RI WKH UHVHDUFK UHVXOWV > 
@
$FFRUGLQJ WR +DUPDDNRUSL 	0XWDQHQ >@ LQ SUDFWLFHEDVHG LQQRYDWLRQ SURFHVVHV
NQRZOHGJHSURGXFWLRQRFFXUV LQ JURXSVRI SHRSOH WKDW KDYH D FRPPRQ LQWHUHVW GHWHU
PLQHGE\WKHSUDFWLFDOFRQWH[WLQZKLFKWKHJURXSLVZRUNLQJ7KHVHSHRSOHRIWHQKDYH
YHU\GLIIHUHQWEDFNJURXQGVDQGSRLQWVRIYLHZVWKHUHIRUHDOVRWKHVSHFLILFSUREOHPWKH\
KDYH LQPLQGPD\GLIIHUDOWKRXJK WKH\VROYH WKHLUSUREOHPVZLWKLQ WKHVDPHFRQWH[W
+RZHYHU WKH\ KDYH WR KDYH D FRPPRQ GLDORJXH LQ D NQRZOHGJH SURGXFWLRQ SURFHVV
>@
,QSUDFWLFHEDVHGLQQRYDWLRQPRGHOVWKHUROHRIWKHVFLHQWLILFWHFKQRORJLFDONQRZOHGJH
FDQ GLIIHU UHPDUNDEO\ LQ FRQQHFWLRQZLWK WKH FUHDWLRQ RI QHZ LQQRYDWLRQV 7\SLFDOO\
XQLYHUVLWLHVKDYHDOHVVFHQWUDOUROHWKDQLQWKHWUDGLWLRQDOLQQRYDWLRQDFWLYLWLHVIRFXVLQJ
RQDSSO\LQJWKHVFLHQWLILFUHVHDUFKUHVXOWV+RZHYHUXQLYHUVLWLHVXVXDOO\VWLOOUHO\PDLQ
O\ LQ WKH SURGXFWLRQ RI UHVHDUFK LQIRUPDWLRQ ODFNLQJ VXLWDEOHPHWKRGV IRU VXSSRUWLQJ
SUDFWLFHEDVHGLQQRYDWLRQSURFHVVHV>@7KHUHLVQHHGIRUDQHZNLQGRIH[SHUWLVHDQG
FRQFUHWHWRROVIRUSURPRWLQJDQGHQDEOLQJWKHFURVVERXQGDU\FURVVLQVWLWXWLRQDOFURVV





LQGXVWULHV DQGPDQXIDFWXULQJ RIPDFKLQHU\ DQG HTXLSPHQW KDYH EHHQ VLJQLILFDQW HP
SOR\HUV LQ WKH UHJLRQ7KH UHJLRQVXIIHUHGKHDYLO\ IURPWKHHFRQRPLF UHFHVVLRQ LQ WKH
















7XUD	+DUPDDNRUSL >@ VHHDW OHDVW WZRPDLQ UHDVRQV IRU WKLV VWUDWHJLF IRFXV7KH





WKLVNLQGRISROLF\PRGHOLWLVSRVVLEOH³to ensure the competitiveness and innovative-
ness of the regions without giving up the aims of the national innovation policy con-
nected to the concentration and specialisation of the national knowledge infrastruc-
ture´>@
7KH LQQRYDWLRQ VWUDWHJ\SUHVHQWHG LQ GLYHUJHG IURP WKH VWUDWHJLHV RI RWKHUPDLQ



































YDWLRQ VWUDWHJ\ ,Q WKH ILUVW SKDVH WKH FULWLFDO SRLQWVRI D UHJLRQ DVZHOO DV WKHPHJD
WUHQGV DQGZHDN VLJQDOV RI WKH RSHUDWLRQDO HQYLURQPHQW DUH LGHQWLILHG ,Q WKH VHFRQG
SKDVH WKHFULWLFDOSRLQWVDUH WDNHQRXWRI WKH UHJLRQDOFRQWH[WDQGDQDO\VHGE\RXWVLGH
H[SHUWVDIWHUZKLFKWKH\DUHUHWXUQHGWRWKHUHJLRQDOVWUDWHJ\SURFHVVZRUN7HFKQRORJL
FDO IRUHVLJKWDQG WKHDGDSWDWLRQDQGPRGLILFDWLRQRI IXWXUHNQRZOHGJH LQDXVHUEDVHG
FRQWH[WSOD\DQLPSRUWDQWUROHLQWKHSURFHVV>@
7KH LQQRYDWLYHQHVV RI DQ RUJDQL]DWLRQ LV XVXDOO\ PHDVXUHG E\ DQDO\VLQJ WKH RXWSXWV
HJ SDWHQWV RU LQSXWV 5	' FRVWV RI WKH RUJDQL]DWLRQ¶V LQQRYDWLRQ DFWLYLWLHV 7KH


measurement of innovation capabilityPHDQVDQDWWHPSWWRDQDO\VHKRZWKHLQQRYDWLRQ





DQGGHYHORSSUDFWLFHVIRUFRPSDQLHV WRILQGGHYHORSDQGXWLOL]H LGHDVE\XWLOL]LQJ WKH
NQRZKRZRIRUJDQL]DWLRQDODQGLQGLYLGXDOOHDUQLQJPHFKDQLVPV>@
 $GYLVRU\SURIHVVRUVKLSPRGHO
$PRGHORI advisory professorship and innovation promoter ZDVLQWURGXFHGLQWKHUH
JLRQDOVWUDWHJ\RIKLJKHUHGXFDWLRQLQ/DKWLIRUWKHGHYHORSPHQWRI WKHUHJLRQDOHIIHF
WLYHQHVVRI WKH)LQQLVKXQLYHUVLW\ V\VWHP ,WKDVEHHQRQHRI WKHPRVWSURPLVLQJQHZ
PRGHOVIRUXQLYHUVLW\±LQGXVWU\FRRSHUDWLRQGHYHORSHGLQWKH/DKWLUHJLRQ7KHWRROLVD
NH\DSSOLFDWLRQRI WKHQHWZRUNIDFLOLWDWLQJ LQQRYDWLRQSROLF\DLPLQJ WR VWUHQJWKHQ WKH
OLQNVRIWKHUHJLRQDOXQLYHUVLW\DQGSRO\WHFKQLFDFWLYLWLHVWRWKHUHJLRQDOLQQRYDWLRQSUR
FHVVHV DQG WR WKH VRXUFHV RI KLJKOHYHO QDWLRQDO VFLHQWLILF H[SHUWLVH %XLOGLQJ XS FR







QRYDWLRQSROLF\PHWKRGVPDNLQJ OLQNVEHWZHHQ WKHNQRZOHGJH LQ WKHLU RZQRUJDQL]D






WKH ORFDO QHHGV DQG UHVRXUFHV IURP WKH SXEOLF DQG SULYDWH VHFWRUV 7KH VWUDWHJLF FR


RSHUDWLRQUHODWLRQVKLSPHDQV WKDW WKHUH LVD ORQJWHUPFRPPRQZLOO WKDWDGYLVRU\SUR
IHVVRUVDQGGHSDUWPHQWVDUHSDUWRIWKHUHJLRQDOLQQRYDWLRQV\VWHPLQWKH/DKWLUHJLRQ
DQG WKHLUNQRZOHGJHZLOOEHXWLOL]HG LQFRQFUHWH UHJLRQDOO\ LPSRUWDQWUHVHDUFKGHYHO
RSPHQWDQGHGXFDWLRQSURMHFWV>@
7KHSXUSRVHRIWKHVWUDWHJLFFRRSHUDWLRQUHODWLRQVKLSVDQGWKHLUUHVRXUFLQJLVWRSURYLGH
WKH WUDQVIHU RI WKH KLJKOHYHO NQRZOHGJH RI WKHSDUHQW XQLYHUVLW\ WR UHJLRQDO SUDFWLFH
EDVHG LQQRYDWLRQSURFHVVHVQRW WRVXSSRUW WKHDGYLVRU\SURIHVVRUVKLSDVVXFKRUVXS
SRUW WKHEDVLF UHVHDUFK7KH ILQDQFLQJRI WKHDGYLVRU\SURIHVVRUV LV WDUJHWHGPDLQO\ WR
WKHDGYLVRU\GHSDUWPHQWDQGLWFDQEHXVHGHLWKHUWRVXSSRUWWKHUHJLRQDODFWLRQVRIDG
YLVRU\SURIHVVRURUKLVKHU UHVHDUFKHUVRU UHVHDUFKJURXS7KH ILQDQFLQJ LQSXW WRHDFK
DGYLVRU\SURIHVVRUVKLS LV WHUPLQDEOHDQGPHDQW IRU WKHEXLOGXSSKDVHRI WKHVWUDWHJLF




YHUVLW\±LQGXVWU\JRYHUQPHQW LQWHUDFWLRQV LQ LQQRYDWLRQ SURFHVVHV > @ &RRNH
GHVFULEHV WKDW LQ WKH7ULSOH+HOL[³entrepreneurial universities would increasingly see 
growing demand for knowledge transfer to industry, and through government, to socie-
ty´DQG IXUWKHU ³it is proposed that industry and government will be prepared to pay 
more for privileged access to knowledge-based growth opportunities by funding more 
research, stimulating closer interactions among the three institutional partners, subsi-
dising infrastructure (e.g. incubators and science parks) and stimulating academic en-
trepreneurship skills and funding´>@&RRNHWDNHVRQHH[DPSOHIURP6RXWK2VWUR
ERWKQLD)LQODQGGHVFULEHGDQGDQDO\VHGE\6RWDUDXWD	.RVRQHQ >@7KH(SDQHW




weakness of universities per se as knowledge transceivers, but the centrality of research 
knowledge to future regional development potential´>@


7KH DGYLVRU\ SURIHVVRUVKLS PRGHO DOVR GLVSOD\V FKDUDFWHULVWLF IHDWXUHV RI WKH
³NQRZOHGJHDFWLYLVWV´E\.URJKet al. >@DQGRI WKH´NQRZOHGJHVKXWWOH´GHVFULEHG
E\6RWDUDXWDet al.>@.QRZOHGJHDFWLYLVWVDUHSURPRWLQJWKHWUDQVIHURINQRZOHGJH
LQVLGHRUJDQL]DWLRQV7KHNQRZOHGJHVKXWWOHPHDQVDSHUVRQRUJURXSZKLFKWDNHVWKH
UHVSRQVLELOLW\ WR WUDQVIHUDQGFUHDWHQHZNQRZOHGJH7KHPDLQDLPVRI WKHNQRZOHGJH
VKXWWOHDUHWRDFWDVDFDWDO\VWIRUFUHDWLQJQHZLQIRUPDWLRQDVDOLQNEHWZHHQGLIIHUHQW
DFWRUVDQGSURFHVVHVDQGDVD³VDOHVPDQ´DQG³DGDSWHU´RIIRUHVLJKWLQIRUPDWLRQ>
@7KH FRQFHSW DQG DFWLRQV RI WHFKQRORJ\ RU NQRZOHGJH EURNHUDJHV >@ DOVR KDYH
VLPLODULWLHVZLWKWKHDGYLVRU\SURIHVVRUVKLSPRGHO
 5HJLRQDOLQQRYDWLRQSODWIRUPPHWKRG






resource configurations based on the past development trajectories, but presenting the 
future potential to produce competitive advantage existing in the defined resource con-
figurations. The central power of the development platforms can be found in exploiting 
distance as innovation potential, but synergy in the platforms is emphasised in terms of 
related variety”. 5'30 LV EDVHG RQ WKHRULHV RI LQQRYDWLRQ V\VWHPV DQG HYROXWLRQDU\
HFRQRPLFV DQG LW VWURQJO\ VWUHVVHV WKH PHDQLQJ RI LQIRUPDO DQG IRUPDO LQVWLWXWLRQDO





FKDQJLQJ WHFKQRVRFLRHFRQRPLF SDUDGLJP DQG EHQFKPDUNLQJ WKURXJK WKH DVVHVVPHQW
RIUHJLRQDOLQQRYDWLRQV\VWHPWKHRULHVDQGFRQYHQWLRQVEDFNJURXQGVWXG\RIWKHLQ







7KH5'30PRGHOZDVDSSOLHG LQ/DKWL LQ WKHEHJLQQLQJRI WKHV7KHSURFHVV LV
SUHFLVHO\GHVFULEHGLQOLWHUDWXUH>@,QWKHDQDO\VLVRIVWDWLVWLFDODQGHPSLUL
FDOLQIRUPDWLRQSODVWLFVIXUQLWXUHDQGPHFKDQLFDOLQGXVWULHVZHUHVHHQDVWKHVWURQJHVW
LQGXVWULHV LQ WKH/DKWL UHJLRQ:KHQ WKH UHVXOWVRI WKHDQDO\VLVZHUHDVVHVVHG WKURXJK
PHJDWUHQGVWKHPRVWLPSRUWDQWSRWHQWLDOUHVRXUFHFRQILJXUDWLRQVZHUHIRUH[DPSOHWKH
SODVWLFV LQGXVWU\ FRPELQHGZLWKGHVLJQ DQGHQYLURQPHQW H[SHUWLVH DQG WKHYLVLEOHGH















KDV EHHQ DQDO\VHG LQ OLWHUDWXUH HJ WKURXJK OHDUQLQJ UHJLRQV DQG UHJLRQDO LQQRYDWLRQ
V\VWHPV>@,QWUDGLWLRQDOUHJLRQDOLQQRYDWLRQSROLFLHVXQLYHUVLWLHV
KDYHEHHQYHU\LPSRUWDQWIDFWRUVLQEXLOGLQJDFRPSHWLWLYHDGYDQWDJHIRUVXFFHVVIXOUH
JLRQV LQ WKH SRVWLQGXVWULDO VRFLHW\ZKHUH VXFFHVV LV VWURQJO\ EDVHG RQ H[SHUWLVH DQG
NQRZOHGJH7KHVWUHQJWKHQLQJRILQQRYDWLYHQHVVDQGLQQRYDWLYHFDSDELOLW\KDVEHFRPH
DQLPSRUWDQWIDFWRULQFUHDWLQJDUHJLRQDOFRPSHWLWLYHDGYDQWDJH7KHUHKDYHDOVREHHQ






NQRZOHGJHEDVHG GHYHORSPHQWV QHHG LQWHUIDFHV EHWZHHQ UHJLRQDO HFRQRP\ JRYHUQ
DQFHNQRZOHGJHLQIUDVWUXFWXUHDQGFRPPXQLW\DQGFXOWXUH>@

7KH UHJLRQDO DFWLYLWLHVRIXQLYHUVLWLHVKDYHDOVREHHQRQ IRFXV LQ)LQODQGZKHUH WKH\
ZHUHEURXJKWXSERWKLQOHJLVODWLRQDQGLQWKHHYDOXDWLRQRIXQLYHUVLW\DFWLYLWLHVLQWKH
LQWHUDFWLRQ RI UHJLRQV DQG WKH XQLYHUVLWLHV > @1HZ OHJLVODWLRQ FRQFHUQLQJ
XQLYHUVLWLHVZDVDIIHFWHGE\WKHJURZLQJUROHRIWKHXQLYHUVLWLHVLQWKHGHYHORSPHQWRI







YLURQPHQW UHPDUNDEO\ EXW DOVR FRQWUDU\ H[DPSOHV > @ 7KH UHJLRQDO HIIHF
WLYHQHVVRIXQLYHUVLWLHVVHHPVWRGHSHQGRQWKHWUDQVIHUPHFKDQLVPVEHWZHHQDXQLYHUVL
W\DQGLWVVXUURXQGLQJUHJLRQDQGLWVSUHVHQFHLQWKHUHJLRQZLWKEDVLFDFWLYLWLHV>@






FRPPRQ YDOXHV QRUPV DQG ODQJXDJH HWF 7KHVH LQWHUFRQQHFWLRQV DUH FDOOHG WKH XQ
WUDGHGLQWHUGHSHQGHQFLHVGHFUHDVLQJWKHLQGLUHFWWUDQVDFWLRQFRVWE\HQDEOLQJPRUHHIIL





 delivery: efficient transfer of knowledge, experts and education,
 accessibility: easily and efficiently reachable contacts to university,
 sharing of resources between university and region, and 
 matching between demand and supply.“>@
%\7XUDXQWUDGHGW\SHHIIHFWPHFKDQLVPVDUHWKHHIIHFWVFUHDWHGE\XQLYHUVLWLHVEHLQJ
DSDUWRIWKHWHFKQRORJLFDOWUDMHFWRULHVZKLFKFDQQRWEHWUDQVPLWWHGIURPRQHUHJLRQWR
DQRWKHU LQFOXGLQJ³access to the local tacit knowledge base, social capital, access to 















WHFK DQG ORZWHFK LQGXVWULHV ,Q KLJKWHFK LQGXVWULHV WKH5	'H[SHQGLWXUHV DUHPRUH
WKDQRIWKHWXUQRYHUZKLOHLQGXVWULHVZLWK5	'FRVWVRIRIWXUQRYHUDUHFODV








7KH FKDUDFWHULVWLFV RI KLJKWHFK LQGXVWULHV DUH WKH FRPPRQQHVV RI JHQHULF NQRZOHGJH
EDVHV UHOLDQFH RQ QHZ WHFKQRORJLHV DQG VFLHQWLILF NQRZOHGJH DQG FROODERUDWLRQZLWK
WKHXQLYHUVLWLHVDQGRWKHU UHVHDUFKRUJDQL]DWLRQV7UDGLWLRQDOO\FRPSDQLHVKDYHGHYHO








WULHV DUH PDWXUH LQGXVWULHV ZKRVH WHFKQRORJLFDO RSSRUWXQLWLHV PD\ EH OLPLWHG 7KHLU
SURGXFWVDUHRIWHQORZFRPSOH[LW\W\SHDQGTXLWHHDV\WRLPLWDWHDQGWHFKQRORJLFDOGH
YHORSPHQWSURFHVVHVDUHOHVVLQFUHPHQWDO3DWHQWLQJLVQRWDJHQHUDOO\XVHGRSWLRQ2QH
NH\VWUDWHJ\ IRU ORZWHFKFRPSDQLHV LV WR LQFUHDVH WKHHIILFLHQF\RISURGXFWLRQE\ LQ


















WUDQVIHUULQJ WKH NQRZOHGJH FUHDWHG LQ RWKHU LQGXVWULHV RU UHVHDUFK RUJDQL]DWLRQV 7KH
FRPSDQLHVFRQFHQWUDWHRQWKHH[SORLWDWLRQRIH[LVWLQJWHFKQRORJLFDONQRZOHGJHLQVWHDG
RI H[SORULQJ QHZ NQRZOHGJH &RPSDQLHV KDYH FORVH UHODWLRQV ZLWK WKH RUJDQL]DWLRQV
FUHDWLQJNQRZOHGJHXQLYHUVLWLHVSRO\WHFKQLFVHWF3DUWLFLSDWLRQWRLQQRYDWLRQQHWZRUNV
LVDOVRTXLWHFRPPRQ7KHFRPSDQLHVDOVRQHHGWRKDYHWKHFDSDELOLW\WRDEVRUELQIRU










DQG DGRSWLRQ RI V\VWHPLF NQRZOHGJH IRU H[DPSOH RQ ILHOGV RIPDWHULDOV VFLHQFH DQG
FKHPLFDOHQJLQHHULQJ%\FRQWUDVWLQVRPHVWXGLHVWKHFROODERUDWLYHDQGFRQWUDFWHGUH




PHDQW TXHVWLRQLQJ WKH UROH RI XQLYHUVLWLHV DV ODXQFKHUV RI WHFKQRORJLFDO GHYHORSPHQW
SURFHVVHV)LUVWO\PRVW LQQRYDWLRQVDUHQRWEDVHGRQQHZVFLHQWLILFNQRZOHGJHEXWRQ




QHZNLQGRI ILQDQFLQJPHFKDQLVPVZKHUH WKHHPSKDVLV LV SXWRQDJUHDWHU UHOHYDQFH
DQGHIILFLHQF\RIUHVHDUFK
2QHFKDUDFWHULVWLFRIWKH5	'ODERUDWRULHVRILQGXVWULHVLVWKDWWKHLUDFWLYLWLHVDUHFRQ
FHQWUDWHG RQ VROYLQJ WKH WHFKQRORJLFDO FKDOOHQJHV RI SURGXFWV ZKLFK RIWHQ QHHGV
NQRZOHGJHDQGLQIRUPDWLRQRIVHYHUDOILHOGVRIVFLHQFH7KHVHLQWHUGLVFLSOLQDU\UHVHDUFK
JURXSV PD\ KDYH SUREOHPV WR FRPPXQLFDWH ZLWK WKH UHVHDUFK WHDPV RI XQLYHUVLWLHV
ZKLFKW\SLFDOO\UHSUHVHQWRQO\RQHGLVFLSOLQH>@
 0HDVXUHPHQWRILQQRYDWLYHQHVV
7KH ILUVW V\VWHPDWLFPHDVXUHV RI LQQRYDWLYHQHVVZHUH W\SLFDOO\ IRFXVHG RQPHDVXULQJ
WKHFRVWRI5	'DFWLYLWLHV DQGRWKHU LQSXWVRI WKH LQQRYDWLRQDFWLYLWLHVRI FRPSDQLHV
/DWHUWKHPHDVXUHPHQWRILQQRYDWLRQRXWSXWVVXFKDVSDWHQWVEHFDPHJHQHUDOVHHHJ
>@7KHLQSXWW\SHLQGLFDWRUVDUHEDVHGRQPHDVXULQJLQSXWVWRLQQRYDWLRQSURFHVVHV









ZDV WKHEDVLV IRU WKH VHYHUDO ODUJH VFDOH VXUYH\VH[DPLQLQJ WKHQDWXUHDQG LPSDFWVRI
LQQRYDWLRQVLQWKHEXVLQHVVVHFWRUOLNH&,6>@7KH&,6VXUYH\FRYHUVDUHDVVXFKDV
QHZRU LPSURYHGJRRGVRU VHUYLFHV QHZSURFHVV LQQRYDWLRQV ORJLVWLFVRUGLVWULEXWLRQ
PHWKRGV,WDOVRJLYHVLQIRUPDWLRQRQWKHFKDUDFWHULVWLFVRILQQRYDWLRQDFWLYLW\E\GLIIHU





%HFDXVH RI WKH FRPSOH[ QDWXUH RI LQQRYDWLRQ SURFHVVHV WKH OLQN EHWZHHQ WKH RXWSXWV
DQGLQSXWVLVFDOOHGWKH³EODFNER[´$OUHDG\.OLQH	5RVHQEHUJ>@ZURWHRIWKHGLI
IHUHQFHVEHWZHHQHFRQRPLFDODQGWHFKQRORJLFDOYLHZVLQLQQRYDWLRQSURFHVVHV³Econ-
omists have, by and large, analysed technological innovation as a “black box” – a sys-
tem containing unknown components and processes. They have attempted to identify 
and measure the main inputs that enter that black box, and they have, with much great-
er difficulty, attempted to identify the output emanating from that box. However, they 
have devoted, very little attention to what actually goes on inside the box; they have 
largely neglected the highly complex processes through which certain inputs are trans-
formed into certain outputs (in this case, new technologies). Technologists, on the other 
hand, have been largely preoccupied with the technical processes that occur inside that 
box. They have too often neglected or even ignored, both the market forces within which 
the product must operate and the institutional effects required to create the requisite 
adjustments to innovation´>@ 






DQGSHUVRQDO FUHDWLYH W\SHVRI VRFLDO FDSLWDO >@7XUDet al. SUHVHQWHG WKHLU JHQHUDO
FRQFHSWXDOIUDPHZRUNWRRSHQWKHEODFNER[E\SD\LQJDWWHQWLRQWRWKHFRPSRQHQWVRI








HYDOXDWLRQ RI WKH UHJLRQDO LQQRYDWLRQ SROLF\ DQG FDSDELOLW\ FRQVLVWV RI WZRPDLQ HOH
PHQWV´
1. Evaluation of the functioning of the regional innovation environment by examin-
ing the inputs, as well as internal organisation and dynamics of the innovation 
environment.
2. Evaluation of the short-term results and long-term effects of the innovation ac-
tivity.”>@
7KHWKUHHORZHVWER[HVRIWKHILJXUHUHSUHVHQWWKHFRPSRQHQWVRIWKHHYDOXDWLRQRIWKH
UHJLRQDO LQQRYDWLRQHQYLURQPHQWDQGFDSDELOLW\ WKHRWKHU UHSUHVHQWV WKHHYDOXDWLRQRI
LWVUHVXOWVDQGHIIHFWV7KHHYDOXDWLRQRIWKHIXQFWLRQLQJRIWKHUHJLRQDOLQQRYDWLRQHQYL







7KH UHVXOWV DUH GLYLGHG LQWR LQWHUPHGLDWH UHVXOWV SDWHQWV OLFHQFHV DQG UHVXOWV SURSHU





JLRQDO LQQRYDWLRQ FDSDELOLW\ FDOOHG WKH Network-based Innovative Capability (NBIC) 
Evaluation Matrix 7DEOHS,WLVPHDQWDVDQLQWHUQDOWRROIRUUHJLRQVWRIROORZ
XSHYDOXDWHDQGGHYHORSWKHLULQQRYDWLRQSROLFLHV7KHPDWUL[LVWKUHHGLPHQVLRQDO7KH





















DYDLODEOH UHJLRQDO UHVRXUFHVDQGSXEOLF VWHHULQJZRUN LQPDWHULDOV WHFKQRORJ\ WKURXJK
WKH07$3SURJUDPPHKDYHDIIHFWHGWKHLQQRYDWLRQFDSDELOLW\DQGV\VWHP7KHPDWUL[
LVXWLOL]HGDVDWKHRUHWLFDOIUDPHZRUNLQWKHHYDOXDWLRQRIVXEGLPHQVLRQVRIWKHLQQRYD


















VKLSPRGHO RIPDWHULDOV WHFKQRORJ\ DUH GHVFULEHG LQFOXGLQJ WKHPDLQ DLPV DQG WDVNV
GHILQHGIRUWKHSURJUDPPH7KHILQDQFLQJRIWKHSURJUDPPHDQGWKHPDLQDFWLYLWLHVDQG
UHVXOWVLQXQLYHUVLW\±LQGXVWU\FRRSHUDWLRQDUHDOVRSUHVHQWHG

















ZDV HVWDEOLVKHG LQ  DQG LW SURYLGHVLQVWUXFWLRQ LQPHWDOOLFPDWHULDOV SODVWLFV DQG
HODVWRPHUVFHUDPLFPDWHULDOVFRPSRVLWHVFRDWLQJVDQGILEUHPDWHULDOV$WWKHPRPHQW
DERXWRIWKHH[SHUWVRIPDWHULDOVVFLHQFHDQGHQJLQHHULQJDUHWUDLQHGDWWKH
'06 ,W LV WKHRQO\XQLYHUVLW\XQLW LQ)LQODQGRIIHULQJ HGXFDWLRQ LQDOOPDLQPDWHULDO


JURXSV ,W HPSOR\V DERXW  UHVHDUFKHUV DQG  SURIHVVRUV 7KH'06 LV GLYLGHG LQWR




DQG UHVHDUFK HTXLSPHQW 7KH HPSKDVLV RI WKH UHVHDUFK ZDV RQ SURFHVV GHYHORSPHQW
PDQXIDFWXULQJPHWKRGV DQG QHZPDWHULDOV ,Q DGGLWLRQ WRPDWHULDOV VSHFLILF UHVHDUFK




UDPLFPDWHULDOV5HVHDUFK FRQQHFWHG WR QHZPDWHULDOV DQGPDWHULDO FKHPLVWU\ DUH WKH
VWUHQJWKVRI+87ZKHUHDV787LVVHHQPRUHFRQFHQWUDWHGRQWKHGHYHORSPHQWRISUR
FHVVLQJPHWKRGV +87 DOVR KDV NQRZOHGJH RIPDWHULDOV UHF\FOLQJ DQG HQYLURQPHQWDO
H[SHUWLVHRIGLIIHUHQWPDWHULDOV7KHVWUHQJWKVRI/DKWL8QLYHUVLW\RI$SSOLHG6FLHQFHV
DUHDSSOLHGUHVHDUFKRISODVWLFVZRRGDQGIXUQLWXUH,WDOVRKDVJRRGODERUDWRU\IDFLOLWLHV




+87 LQ PDWHULDOV WHFKQRORJ\ VSHFLDOL]HG LQ GHVLJQ IRU WKH HQYLURQPHQW $OVR VRPH
RWKHUSURIHVVRUVKLSVZHUHUHODWHGWRPDWHULDOVHJWKHSURIHVVRUVKLSRIZDVWHPDQDJH
PHQWDW+87/DKWL
7KH FKDSWHU JLYHV DQ H[DPSOH RI KRZ PDWHULDOV WHFKQRORJ\ UHODWHG FRRSHUDWLRQ EH
WZHHQXQLYHUVLWLHV FRXOGEHPDQDJHG LQ WKH UHJLRQ 7DEOH S 7KH LGHDRI WKH
WDEOHLVWRGLYLGHPDWHULDOVWHFKQRORJ\UHODWHGNQRZKRZDQGH[SHUWLVHLQWRYHUWLFDODQG
KRUL]RQWDOVHFWRUV9HUWLFDONQRZKRZLVPDWHULDOVVSHFLILFNQRZOHGJHPHWDOVSODVWLFV
HWF +RUL]RQWDO NQRZKRZ LV UHVHDUFK ILHOGV FRQQHFWHG WR DOO PDWHULDOV VXFK DV SUR
FHVVLQJUHF\FOLQJFRDWLQJDQGHQYLURQPHQWDODQDO\VLV,QWKHH[DPSOHWDEOH787LVWKH




NQRZOHGJH LQERWKVHFWRUV ,Q7DEOH WKHGHPDQGIRUPDWHULDOV UHVHDUFKVHUYLFHVE\





   
   
   
   
   
   
   
   
   







  VERTICAL  



















materialdevelopment 4 3 2 1 1 11
TUT,HUT Processdevelopment 3 3 1   7
TUT,HUT
Recyclingandrecoveringof
materials 1 3 1   5
HUT Materialefficiency 1 1    2
HUT
Lifecyclemanagementand
LCA  2    2
TUT,LUͲ




facturing 2 2 1   5
HUT,TUT Materialchainmanagement 2 2  1  5
HUT
Environmentalrelated
materialresearch 1 2 1   4
HUT,TUT Joiningmethods 3 1 1   5
TUT Compositematerials 1 2 1 1 1 6
HUT,TUT Materialchemistry 1     1
TUT Coatings  3 3  1 7
TUT Surfacetreatment 1 1 3   5











7KH DQVZHUV DOVR UHYHDOHG D GHPDQG IRU UHVHDUFK DQG FRQVXOWLQJ VHUYLFHV RI PHWDOV
7KHUHZDVDQHHGIRUVKRUWWLPHVXEFRQWUDFWHGUHVHDUFKZRUNVLQFHWKHRSHUDWLRQPRGHO
RIXQLYHUVLWLHVLVRIWHQWRRKHDY\VKRUWVWXGLHVPDWHULDOVXUYH\VDQGWHVWLQJVHUYLFHV,Q























QHJRWLDWLRQSURFHVVRI WKHDGYLVRU\SURIHVVRUVKLSSURJUDPPH LQPDWHULDOV WHFKQRORJ\




DW787,WZDVGHILQHGWKDW WKHPDLQDLPZDV WRDFWLYDWHPDWHULDOV WHFKQRORJ\UHODWHG
















 &RRSHUDWLRQZLWK /6%3 LQ GHYHORSPHQW RIPDWHULDOV WHFKQRORJLFDO NQRZKRZ
RQWKHEDVLVRIUHJLRQDOGHYHORSPHQWSODQDQGVWUDWHJLHVDQGFRRSHUDWLRQZLWK
0XRYLSROL/WGLQGHYHORSLQJSODVWLFVLQGXVWU\LQWHFKQRORJLHVDQGH[SHUWLVH









SURIHVVRUVZHUHZRUNLQJDW WKHGHSDUWPHQW FRYHULQJ WKH UHVHDUFK ILHOGVRI
GLIIHUHQWPDWHULDOVDQGWHFKQRORJLHVZLGHO\
 7KHQHHGRI WKHFRPSDQLHVSDUWLFLSDWLQJWR WKHSURJUDPPHGHILQHV WKHXWLOL]D
WLRQ OHYHO RI GLIIHUHQW SURIHVVRUVKLSV 7KH 07$3 SURJUDPPH ZLOO DOVR KHOS
PDLQWDLQ WKH SURIHVVRUVKLSV RIPHOW SURFHVVLQJ WHFKQRORJLHV RI SODVWLFV HVSH
FLDOO\PDLQWDLQLQJ DQG IXUWKHU GHYHORSLQJ WKHSURIHVVRUVKLSRI H[WUXVLRQ WHFK
QRORJ\LQ787DQGSURPRWLQJWKHGHYHORSPHQWRILWVUHVHDUFKDQGJHQHUDWLRQRI
5	'SURMHFWV
 &RRSHUDWLRQZLWK WKH QDWLRQDO QHWZRUN RI /DERUDWRU\ RI 3ODVWLFV DQG(ODVWR
PHUVRI787 LQ7DPSHUH1DVWROD9DPPDOD6HLQlMRNL -DODVMlUYL.RNNROD




























LQ LWV FRPSDQLHV DQG WR SURPRWH WKH FRRSHUDWLRQ EHWZHHQ XQLYHUVLWLHV DQG
FRPSDQLHVUHODWHGWRPDWHULDOVWHFKQRORJ\
 7KH VWHHULQJ JURXS IROORZV DQG GLUHFWV WKH DFWLYLWLHV DQG RSHUDWLRQV RI WKH
07$3SURJUDPPHVRWKDWWKHDFWLYLWLHVIROORZWKHDLPVDQGWDVNVGHVFULEHGLQ
WKHSODQRIWKH07$3SURJUDPPHIRU±
 7KH VWHHULQJ JURXS GRHV QRW GHDO ZLWK RU SURFHVV ILQDQFLQJ UHSRUWV EHFDXVH
VXFKOLDELOLWLHVEHORQJWRWKHVWHHULQJJURXSRIWKH(/,7(SURMHFW
7KHFRPSRVLWLRQRIWKHVWHHULQJJURXSZDVSXEOLF,VVXHVGLVFXVVHGLQWKHVWHHULQJJURXS














SHUWLVH DQG NQRZOHGJH RI SURIHVVRUV DQG RWKHU UHVHDUFK UHVRXUFHV FDQ EH FDWHJRUL]HG
PDLQO\DVHQKDQFLQJWKHNQRZOHGJHWUDQVIHUEHWZHHQWKHXQLYHUVLW\DQGWKHFRPSDQLHV
+RZHYHUWKHPDLQSDUWRIWKHWDVNVFDQEHVHHQUHSUHVHQWLQJWKHPHFKDQLVPVWRdevelop
continuous forms of regional interactions LQ D VRFLDO FXOWXUDO DQG RUJDQL]DWLRQDO QHW
ZRUN7KHXOWLPDWHDLPZDVWRFUHDWHXQWUDGHGQHZNQRZOHGJHDQGH[SHUWLVHLQWKHILHOG
RIPDWHULDOV DQGPDWHULDOV WHFKQRORJ\ LQ WKH/DKWL UHJLRQ E\ WKH WUDGHG UHVRXUFHV RI


















DQG (/,7( 7KH (/,7( SURMHFWV ZHUH XPEUHOOD SURMHFWV ZKRVH PDLQ DLP ZDV WR
VWUHQJWKHQWKHUHVHDUFKDFWLYLWLHVVXSSRUWLQJWKHUHJLRQDOLQGXVWULDODQGLQQRYDWLRQSROL
F\DQGVWUDWHJLHV,QWKH/DKWLUHJLRQ¶VFRPSHWLWLRQDQGEXVLQHVVVWUDWHJ\IRU±













7KH (/,7( SURMHFWV ZHUH ILQDQFHG E\ WKH (XURSHDQ 8QLRQ &LW\ RI /DKWL 5HJLRQDO
&RXQFLO RI 3lLMlW+lPH DQG FRPSDQLHV7KH\ZHUH FRRUGLQDWHG E\/6%37KH WRWDO























ZHUH UHODWHG WR PDWHULDOV DQG SURFHVV WHFKQRORJLFDO WDUJHWV RI GHYHORSPHQW DFWLRQV
0RVWRIWKHSUHVWXGLHVFRQFHUQHGWKHFKDUDFWHUL]DWLRQDQGWKHSURSHUWLHVRIPDWHULDOV
VWXGLHV DQG WKH VHOHFWLRQ DQG DYDLODELOLW\ RI PDWHULDOV  0DQXIDFWXULQJ DQG SUR
FHVVLQJWHFKQRORJLHV LQFOXGLQJQHZDYDLODEOHWHFKQRORJLHVZHUHDOVRLQWHUHVWLQJILHOGV
IRU WKHFRPSDQLHV VWXGLHV7KHVFRSHRI IRXUSUHVWXGLHVZDVZLGHUDQG WKH\ZHUH











Projectsplanned(total) 18 3,412,891 100 100
Projectsplanned(R&Dprojectsofcompanies) 7 2,325,170 39 68
Projectsplanned(researchprojectsofuniversities) 11 1,087,721 61 32
Projectsstarted(total) 12 2,206,840 67 65
Projectsstarted(R&Dprojectsofcompanies) 4 1,633,420 57 70
Projectsstarted(researchprojectsofuniversities) 8 573,420 73 53
Studiesandresearchreports(total) 25  100 
Studiesandresearchreports(companyͲlevel) 21  83 
Studiesandresearchreports(common) 4  17 
M.Sc.Thesis 9   
M.Bc.Thesis 1   
Otherresearchprocesses 30   
Seminars 3   
Seminars(participants) 203   
CompaniesparticipatingtotheMTAPͲmodel(total) 18  100 
CompaniesfundingandparticipatingtotheMTAPͲ
model 8  44 
CompaniesparticipatingtotheMTAPͲmodel 10  56 

7KUHHVHPLQDUVZHUHDOVRDUUDQJHGLQ/DKWLDQGZHUHSDUWLFLSDWHGE\SHUVRQV7KH









UHVLVWDQW VXUIDFHV ELRSRO\PHUV QDQRFRPSRVLWH PDWHULDOV DQWLEDFWHULDO VXUIDFHV DQG
GHVLJQSUHVHQWHGE\ILYHSURIHVVRUV7ZRH[DPSOHVRIDSSOLFDWLRQVZHUHLQWURGXFHGE\
WKHFRPSDQLHV7KHILUVWRQHZDVDQH[DPSOHRI WKHXWLOL]DWLRQRIZDVWHPDWHULDOVLQD
QHZ SURGXFW WKH H[WUXGHG ZRRGSODVWLF FRPSRVLWH :3& 7KH RWKHU RQH ZDV QHZ
ILEUHSODVWLFK\EULGSDFNDJHPDWHULDO
,QWKH³0DWHULDOVHQYLURQPHQWDQGGHVLJQ´VHPLQDUWKHIRFXVZDVRQWKHSUHVHQWDWLRQ
RI DFWXDO SURMHFWV FRQQHFWHG WR WKH HQYLURQPHQWDOO\ EHQLJQ XVH RIPDWHULDOV 7KH LP
SRUWDQFH RI PDWHULDO VHOHFWLRQ DQG GHFLVLRQV LQ WKH SURGXFW GHVLJQ SURFHVV ZHUH GLV
FXVVHGLQWKHFRQWH[WRIKHOSLQJWKHUHF\FOLQJRIWKHSURGXFWDIWHULWXVDJH
,Q WKH´6FLHQFHDQGSURGXFWV±3ODVWLFV WHFKQRORJ\ WRGD\´VHPLQDUQHZSODVWLFV WHFK
QRORJ\ ZDV SUHVHQWHG IURP WKH SHUVSHFWLYHV RI VFLHQFH DQG DSSOLFDWLRQV 7KHUH ZHUH
SUHVHQWDWLRQV E\ SURIHVVRUV FRQFHUQLQJ FRPSRVLWHV ELRSRO\PHUV DQG WKHPRGLILFDWLRQ







7KURXJK WKH07$3SURJUDPPH787SDUWLFLSDWHG LQ WKH SXEOLF GHYHORSPHQWZRUN RI

















FRPSHWHQFHIRUPDWHULDOHIILFLHQF\DQGPDWHULDOV WHFKQRORJ\ WKHSRVLWLRQRI WKH/DKWL
UHJLRQQDWLRQDOO\LQPDWHULDOVH[SHUWLVHZDVDQDO\VHGDVZHOODVWKHPDWHULDOVWHFKQROR
J\ UHODWHG UHVHDUFKDQG LQIUDVWUXFWXUH UHVRXUFHV LQ WKH/DKWL UHJLRQ$SXEOLF UHSRUW LV
DOVRDYDLODEOHZKHUHWKHUHVXOWVDQGDFWLYLWLHVDUHGHVFULEHGLQPRUHGHWDLO>@7KHDX









 &KDUWLQJ WKH LQIUDVWUXFWXUH LQ WKH /DKWL UHJLRQ UHODWHG WRPDWHULDOV WHFKQRORJ\
DQGHIILFLHQF\DQGGHILQLQJDQRSHUDWLRQDOPRGHOIRULWVHIILFLHQWXVH
 'HILQLQJDQRSHUDWLRQDOPRGHOIRUWKHFHQWUHRIFRPSHWHQFH

















WLVH RI /8$6ZDV FOHDUO\ UHODWHG WRPDWHULDOV WHFKQRORJ\ DQG WKH LQWHUIDFH EHWZHHQ
WKHVHWZRDUHDVRIH[SHUWLVHFRQWDLQHGSRWHQWLDOIRUQHZLQQRYDWLRQV$QRWKHULQWHUIDFH







PRVW WKH HQWLUH ILHOG RI PDWHULDOV WHFKQRORJ\ ZLWK WKH H[FHSWLRQ RI FRPSRVLWHV DQG






D V\VWHPDWL]HG DQGFRRUGLQDWHGZD\DFFRUGLQJ WR WKHRQHVWRSVKRSSULQFLSOH ,WZDV
FRQFOXGHGWKDW“the development of Lahti region, from the point of view of both business 


enterprises and research institutes, is best served by the region’s focus on developing 
and combining materials technology & design for recycling on both national and inter-
national level”. >@
,QWKHILHOGRIPDWHULDOHIILFLHQF\ERWKRQWKHQDWLRQDODQGLQWHUQDWLRQDOOHYHOLQFUHDV
LQJ DWWHQWLRQ LQ PDWHULDO HIILFLHQF\ ZDV JLYHQ WR SURGXFWEDVHG UHVRXUFH HIILFLHQF\
ZKHUHWKHHQWLUHOLIHF\FOHRIWKHSURGXFWZDVWDNHQLQWRDFFRXQW7KLVZDVHYLGHQWIRU
H[DPSOH LQ WKH UHFHQW1DWXUDO5HVRXUFH 6WUDWHJ\ IRU )LQODQGZKLFK VWUHVVHG WKH LP




FKDLQ2Q WKH QDWLRQDO OHYHO0RWLYD DQG WKH0DWHULDO (IILFLHQF\&HQWUH LQFRUSRUDWHG
LQWRLWDVGHYHORSHUVDQGSURPRWHUVRIPDWHULDOHIILFLHQF\SOD\HGDNH\UROH0RWLYDDOVR









HGWKDW in a national perspective, the concentration of the material efficiency expertise 
of Lahti on product-based resource efficiency and, above all, the combination of design 




H[DPSOH/6%3KDG IRXQGHG D UHJLRQDO HQYLURQPHQWDO H[SHUW JURXS FRQVLVWLQJ RI WKH
UHJLRQ¶VXQLYHUVLW\DFWRUV2QHRIWKHJURXS¶VPDLQJRDOVZDVWRFUHDWHDFRPPRQHQYL



































ODERUDWRU\RI787DQG0XRYLSROLZKHUH LWZDVSRVVLEOH WR XVHGLIIHUHQWPHWKRGV
ZLWKSLHFHVRIWHVWLQJHTXLSPHQW7KHHTXLSPHQWLQWKHODERUDWRU\LVPDLQO\IRUPH
FKDQLFDO WHVWLQJRISODVWLFV/8$6)XUQLWXUH WHVWLQJ ODERUDWRU\RIIHUV WKHPDWHULDODQG
WHVWLQJ VHUYLFHVRI IXUQLWXUHZLWK UHVHDUFKPHWKRGV ,Q/8$63ODVWLFV(QJLQHHULQJ
ODERUDWRU\PDWHULDOWHFKQLFDOUHVHDUFKPHWKRGVDUHDYDLODEOH%HVLGHVWKHDFWXDOOD
ERUDWRU\ LQTXLU\ FRPSDQLHV ZHUH DVNHG DERXW WKHLU RSLQLRQV LQ FRQQHFWLRQ ZLWK WKH
EXVLQHVVLQTXLU\,QWKHEXVLQHVVLQTXLU\ILYHRXWRIVL[FRPSDQLHVZHUHLQIDYRXURIWKH














menk. >50 3 3
LUASClothingtechnology Lahti/Stå10 19 19 Ͳ
LUASMechanicalandproduction
Engineering Lahti/Stå10 3 3 Ͳ
LUASFurnituretesting(Wood




menk. 18 Ͳ 3
Technology    
TUTandMuovipoliLtd Nastola   
Testingequipment  14 14 Ͳ
Standards  65 65 Ͳ
RambollAnalyticsLtd
Lahti/ NieͲ
menk. 73 Ͳ 13


















































FRQVLVWLQJRI WKHPDWHULDOV WHFKQRORJ\DQGHIILFLHQF\ IXQFWLRQVRI WKHGLIIHUHQWSDUWLHV
)LJXUH7KHJRDORIWKHFHQWUH¶VRSHUDWLRQZDVWREHDQDWLRQDOSLRQHHULQFRPELQLQJ
GHVLJQPDWHULDOHIILFLHQF\DQGPDWHULDOVWHFKQRORJ\LQWRFRPSHWLWLYHSURGXFWV7KHFHQ


























WKH SDUWLHV LQ WKH LPSOHPHQWDWLRQ RI WKH MRLQW ODERUDWRU\ GHILQLWLRQ RI WKH RSHUDWLRQDO
PRGHO LQFOXGLQJ ORFDWLRQV HTXLSPHQW DQG SHUVRQQHO VSHFLILFDWLRQ RI WKH RZQHUVKLS
EDVH LQYHVWPHQWQHHGVDQG ILQDQFLDOSODQQLQJ ,WZDVDJUHHG WKDW WKHEXVLQHVV LGHDRI
WKH FHQWUHZRXOG EH RIIHULQJ KLJKOHYHO ODERUDWRU\ DQG UHVHDUFK LQIUDVWUXFWXUH IRU WKH
SXUSRVHVRIUHVHDUFKHGXFDWLRQDQGGHYHORSPHQWVWDJHVRIQHZWHFKQRORJLHVDQGSURG
XFWV &RQFHSWXDOO\ LW ZDV FRQQHFWHG WR WKH UHJLRQDO ³&OHDQ'HVLJQ´ WKLQNLQJ D WHUP
ZKLFKZDVXVHGLQWKH/DKWLUHJLRQ¶VSXEOLFGHYHORSPHQWRI WKHGHVLJQVHFWRUZLWKDQ
HQYLURQPHQWDOIRFXV7KHFHQWUHZRXOGRSHUDWHWKHUHJLRQDOPDWHULDOVWHFKQRORJ\UHODW
HG MRLQW ODERUDWRU\ DFWLYLWLHVRIXQLYHUVLWLHV RWKHU HGXFDWLRQDO LQVWLWXWLRQV DQGFRPSD
QLHVDGPLQLVWHUDQGPDLQWDLQWKHODERUDWRU\HTXLSPHQWDQGRIIHUODERUDWRU\WHVWLQJDQG
H[SHUWVHUYLFHVRIPDWHULDOVWRHQWHUSULVHV$VDWRWDOO\QHZVHUYLFHprototyping VHUYLFHV























been,withwhom the coͲoperationhasbeendone (professorsof advisoryunit,
regionalresearchmanager,researchers,etc.)?
A1ͲQ1 Mostlycontactedthroughtheresearchmanager.Managingdirectorandcompany








A5ͲQ1 AaltoUniversity and TampereUniversity of Technology (researchmanager and
researchers)


















A3ͲQ2 Analysis services, fast inputs (fast quick answers), couple of technological preͲ
studies.
A4ͲQ2 Fastinputs,studiesandinvestigations.NoplanningofR&Dprojects.Mostvaluable





























Q7:Have theprojects created through theprogrammebeenpartof largerproͲ

















of other external/internal expertise? Has the gained information increased the
heterogeneityoftheknowledgeavailable?
A1ͲQ6 The role of a research organization. If it hadn’t been available, the knowledge
wouldnothavebeensuppliedseparately.Has increasedtheheterogeneityof inͲ
formation.
A2ͲQ6 Yes,partly increased theheterogeneityof information.A researchͲoriented role.
CoͲoperationhasincreasedactivitiesthathaveimprovedknowledge.


























































thepresentation format (e.g.the formofreports).Therewas informationofthe
model,butmaybeitmighthavebeenevenmoreextensive.Inprincipaltherewas
capacitytoabsorb,butthenatureofinformationalsoaffectsthis.
A5ͲQ5 Gained knowledge was utilized well and has beenmoved in the organization.



































&RQFHUQLQJ WKH LQWHUPHGLDWH DQG SURSHU UHVXOWV 4 LQ IRXU RI VL[ FRPSDQLHV QHZ
SURGXFWVVHUYLFHVRUSURGXFWLPSURYHPHQWVZHUHFUHDWHGDVDUHVXOWRIWKHSURJUDPPH
,QWZRFRPSDQLHVSURFHVVLPSURYHPHQWVZHUHPDGH$OORIWKHFRPSDQLHVVDZWKDWWKH









































































A4ͲQ9 Already started from the [a project name removed] project, the same results












































Q12: Participation to national/international networks. Has the model


















































  Usage [N (%)] 
PNMG (mean)* 
(SD) PNIMG (mean)** (SD) 
METALS 10 (67) 1.8 (1.36)   
        Steel 10 (67)   1.1 (0.33) 
        Aluminium 7 (47)   2.0 (0.63)  
        Alloys 6 (40)   3.2 (0.5) 
        Other: alloy steel 1 (7)    2.0 
        Other: copper, brass 1 (7)    4.0 
PLASTICS 10 (67) 2.0 (0.94)   
        Thermoplastics 9 (60)   1.4 (0.55) 
        Thermosets  3 (20)   2.0 (1.41) 
        Engineering plastics 6 (40)   2.67 (1.15) 
        Reinforced plastics  2 (13)   3.0 
        Rubbers and thermoelastomers 6 (40)   2.5 (1.29) 
WOOD   7 (47) 2.1 (1.21)   
        Timber 7 (47)   1.4 (0.89) 
        Plywood 5 (33)   2.3 (0.58) 
        Paper/cardboard  4 (27)   2.7 (2.1) 
        Fibreboard 0 (0)    0.0 
        Impregnated or heat treated wood           1 (7)    4.0 
        Other: MDF 1 (7)    0.0 
        Other: Waste timber 1 (7)    1.0 
        Other: Veneer 1 (7)    2.0 
        Other: Chipboard 1 (7)    0.0 
TEXTILES AND FIBRES 5 (33) 2.8 (1.71)   
        Natural fibres 2 (13)   0.0 
        Synthetic fibres  5 (33)   1.5 (0.71) 
        Fibreglass, carbon fibres  2 (13)   1.0 
        Ceramic fibres  0 (0)    0.0 
CERAMICS 3 (20) 3.3 (0.58)   
        Engineering ceramics 1 (7)    1.0 
        Ceramic coatings 1 (7)    2.0 
        Other: Construction waste 1 (7)    1.0 
        Other: Sealing compounds 1 (7)    1.0 
        Other: Glass raw materials 1 (7)    1.0 
*Priority number of material groups, mean value, calculated as (priority number)/(number of companies used) 




















YLFHV 3URGXFW WHVWLQJ VHUYLFHVZHUH VXEFRQWUDFWHGE\RI WKHFRPSDQLHV
5HVHDUFKZRUNRUWKHVLVZRUNDWXQLYHUVLWLHVRUXQLYHUVLWLHVRIDSSOLHGVFLHQFHVKDGEHHQ







7KH DQVZHUV RI WKH IXWXUH GHPDQGV DUH VXPPDUL]HG LQ 7DEOH  7KH FRPSDQLHV EH



























































































:KHQ WKH UHVXOWV DUH FRPSDUHG EHWZHHQPDWHULDO JURXSV LW FDQ EH VHHQ WKDW H[WHUQDO
VHUYLFHV UHODWHG WR SODVWLFV DUH VOLJKWO\PRUH SUREDEOH WKDQ VHUYLFHV UHODWHG WRPHWDOV
SODVWLFVPHQWLRQVPHWDOVPHQWLRQV7KHUHZDVDOVRVRPHQHHGIRUUHVHDUFKVHU




















glass [N (%)] Total [N] 
Fundamental research and 
material development    4 (27) 3 (20) 2 (13) 1 (7) 1 (7) 11 
Process development 3 (20) 3 (20) 1 (7) 0 (0) 1 (7) 8 
Recycling and recovering of 
materials  1 (7) 3 (20) 1 (7) 0 (0) 1 (7) 6 
Material efficiency 1 (7) 1 (7) 0 (0) 0 (0) 0 (0) 2 
Life cycle management and 
LCA  0 (0) 2 (13) 0 (0) 0 (0) 0 (0) 2 
Testing services 6 (40) 3 (20) 3 (20) 2 (13) 1 (7) 15 
Prototypes and trial manufac-
turing 2 (13) 2 (13) 1 (7) 0 (0) 0 (0) 5 
Material chain management 2 (13) 2 (13) 0 (0) 1 (7) 0 (0) 5 
Environmental related material 
research 1 (7) 2 (13) 1 (7) 0 (0) 0 (0) 4 
Joining methods 3 (20) 1 (7) 1 (7) 0 (0) 0 (0) 5 
Composite materials 1 (7) 2 (13) 1 (7) 1 (7) 1 (7) 6 
Material chemistry 1 (7) 0 (0) 0 (0) 0 (0) 0 (0) 1 
Coatings 0 (0) 3 (20) 3 (20) 0 (0) 1 (7) 7 
Surface treatment 1 (7) 1 (7) 3 (20) 0 (0) 0 (0) 5 































and material development   3 (20) 5 (33) 3 (20) 0 (0) 1 (7) 12 
Process development 3 (20) 4 (27) 2 (13) 0 (0) 1 (7) 10 
Recycling and recovering 
of materials  2 (13) 5 (33) 3 (20) 1 (7) 1 (7) 12 
Control of material 
streams 1 (7) 0 (0) 1 (7) 1 (7) 0 (0) 3 
Material efficiency 3 (20) 4 (27) 2 (13) 1 (7) 0 (0) 10 
Life cycle management 
and LCA  1 (7) 3 (20) 1 (7) 1 (7) 0 (0) 6 
Characterization and 
testing 3 (20) 4 (27) 1 (7) 1 (7) 1 (7) 10 
Material chain manage-
ment 3 (20) 4 (27) 1 (7) 1 (7) 0 (0) 9 
Environmental related 
material research 1 (7) 3 (20) 2 (13) 1 (7) 0 (0) 7 
Joining methods 3 (20) 2 (13) 2 (13) 2 (13) 0 (0) 9 
Composite materials 0 (0) 2 (13) 0 (0) 1 (7) 1 (7) 4 
Material chemistry 2 (13) 1 (7) 1 (7) 0 (0) 0 (0) 4 
Coatings 3 (20) 1 (7) 3 (20) 1 (7) 1 (7) 9 
Surface treatment 4 (27) 1 (7) 3 (20) 1 (7) 0 (0) 9 





























































































































Type of resource input 
No investments [N 
(%)] 
Some investments [N 
(%)] 
Remarkable investments  
[N (%)] 
Internal R&D 1(7) 8(53) 6(40) 
External R&D services 2(13) 12(80) 1(7) 
Research services from  
universities 4(27) 8(53) 2(13) 
























7KH DQVZHUVZHUH DQDO\VHG E\ D WKHRU\EDVHG FRQWHQW DQDO\VLV7KH WKHRUHWLFDO EDFN
JURXQGZDVWKH1%,&PDWUL[7DEOH,Q WKHPDWUL[ WKHLQQRYDWLYHFDSDELOLW\ LVGL
YLGHG LQWR WKUHH VXEGLPHQVLRQV RSHQQHVV RU FUHDWLYLW\ NQRZOHGJH RU H[SHUWLVH DQG





















LQVWLWXWLRQDO VHWXS LQWHUQDO G\QDPLFV $OO HOHPHQWV RI RSHQQHVVFUHDWLYLW\ ZHUH QRW
LQFOXGHGLQWKHTXHVWLRQV6RPHFHOOVLQWKHPDWUL[DUHUHOHYDQWRQO\IRUDEURDGHUDQDO\





UROH LQ LQQRYDWLRQ SURFHVVHV ,W LQFUHDVHG WKH KHWHURJHQHLW\ RI UHVRXUFHV DQG LQIRU
PDWLRQZKLFKZRXOGQRWQHFHVVDULO\KDYHEHHQRXWVRXUFHGZLWKRXWDSURJUDPPH
“Role of the research organization. If it had not been available, the knowledge would 
not have been supplied separately. It has increased the heterogeneity of information.” 
(A1-Q6)   







WR D FRXSOH RI UHDVRQV FRPSDQLHV FDWHJRUL]H LW DV UHVHDUFKRULHQWHG EHFDXVH RI LWV








“…Co-operation with university in testing and research is easier when there is an or-
ganized information channel (one person).” (A6-Q6) 
7DEOH2SHQQHVVFUHDWLYLW\UHODWHGDQVZHUV



























































VHYHUDO DQVZHUV $4 $4 $4  $4 $4 $4 $4 $4
$47KHFRRSHUDWLRQQHWZRUNZLWKXQLYHUVLW\ZDVQHFHVVDULO\QRWFUHDWHGWKURXJK
WKHSURJUDPPHLQVRPHFDVHVLWKDGDOUHDG\EHHQFRQVWUXFWHG$4$4
“The programme has not changed the characteristics [of the research culture] but 
tightened the already existing co-operation.” (A4-Q13) 
7KHFUHDWLRQRIFRRSHUDWLRQQHWZRUNZLWKRWKHUFRPSDQLHVHVSHFLDOO\WKRVHSDUWLFLSDW
LQJ LQ WKH SURJUDPPH HPHUJHG LQ DQVZHUV $4 $4 $4 DQG $4
6RPH QHZ LQQRYDWLRQ SURFHVVHV ZHUH FUHDWHG EHWZHHQ LQGXVWULHV $4 $4
$4 ,Q WKHPDWUL[ WKHQHZSURFHVVHVDUHVHHQDV UHSUHVHQWLQJ WKHRSHUDWLRQDOL]D
WLRQ FDSDELOLW\ UDWKHU WKDQ WKH RSHQQHVVFUHDWLYLW\ GLPHQVLRQ ,I WKH QHWZRUN GRHV QRW
KDYH WKH FDSDELOLW\ WR FUHDWH QHZ SURFHVVHV LWV RSHUDWLRQDOL]DWLRQ FDSDELOLW\ LV ORZ
+RZHYHUHYHQLIWKHFRPSDQLHVLGHQWLILHGWKH07$3QHWZRUNDQGWKHPVHOYHVDVSDUWRI


















YHUVLW\ LVPHQWLRQHG LQ WZRDQVZHUV $4$42QHUHVSRQGHQWVDZWKDW LQIRU
PDWLRQSURYLGHGE\WKHXQLYHUVLW\LVVRPHNLQGRI³GHHSHU´NQRZOHGJH
“Yes, diverse information on the same phenomenon from own organization and the uni-






LQGXVWU\IXQGHG LVRIWHQ WR VHHNQHZ WHFKQRORJLFDORSSRUWXQLWLHV IRU LQGXVWULHVEDVHG





LQJ WKHH[LVWLQJSURGXFWVDVSDUWRIDSURMHFWSRUWIROLR7KLVGRHVQRWH[FOXGH WKH LGHD
WKDWH[LVWLQJSURMHFWVFDQDOVREHYLVLRQDU\$FFRUGLQJWRWKHDQVZHUVLQPRVWFDVHVWKH
IRFXV ZDV RQ H[LVWLQJ SURMHFWV $4 $4 $4 $4 DQG $4 ,Q RQH
FRPSDQ\ WKHZRUNZDVPRUH FRQFHQWUDWHGRQ FUHDWLQJQHZRQHV $47KLVGRHV














WXDO DQG VFLHQWLILF QDWXUH RI LQQRYDWLRQ 7KH\ DUH WKH FDSDELOLWLHV WR DFTXLUH WKH






RI WKHXVHRI WKHDGYLVRU\SURIHVVRUVKLSPRGHODVDQH[WHUQDO UHVHDUFK UHVRXUFH)LUVW
WKHUHVHDUFKUHVRXUFHVFDQEHXVHGWRFRQILUPWKHH[LVWLQJNQRZOHGJHRI WKHFRPSDQ\
$4 7KH FRPSDQ\ PD\ ZDQW WR FRQILUP WKLV LQIRUPDWLRQ EHFDXVH RI D WLJKW
VFKHGXOHRULWVRZQOLPLWHGUHVRXUFHV7KLVNLQGRIDSUDFWLFHFDQKDYHYDULRXVHIIHFWV,W
PD\ KDYH D SRVLWLYH HIIHFW RQ WKH UHOLDELOLW\ RI LQIRUPDWLRQ DQG WKXV RQ VXFFHVV LQ
ODXQFKLQJQHZLQQRYDWLRQV2QWKHRWKHUKDQGLWPD\LQGLFDWHDODFNRINQRZOHGJHDQG
VNLOOVXQFHUWDLQW\RU ODFNRIUHVRXUFHVLQWKHRUJDQL]DWLRQ$QRWKHUHIIHFWRQUHVHDUFK












WKDW WKH LQWHUYLHZHHVFDWHJRUL]HG WKHLU LQQRYDWLRQSURFHVVHVWRKDYHFKDUDFWHULVWLFVEH
ORQJLQJ WR V\VWHPDWLFSURFHVVRULHQWHG³WUDGLWLRQDO´ LQQRYDWLRQPRGHOV UDWKHU WKDQ WR
RWKHUPRGHOVRUZLWKRXWDUHODWLRQWRDQ\PRGHO
7DEOH.QRZOHGJHH[SHUWLVHUHODWHGDQVZHUV






























































“The development of know-how have positive long-term effects.” (A5-Q11)    
7KHGHYHORSPHQWRINQRZOHGJHZDVDOVRVHHQWRKDYHDQLPSDFWRQWHFKQRORJLFDOVSH













$47KH UHVHDUFK LQSXWV VSUHDG IRU H[DPSOH WKURXJKGHYHORSPHQW WHDPV 7RU
IURP HQJLQHHULQJ GHSDUWPHQWV DURXQG WKH RUJDQL]DWLRQ $4$4$4 7KH
ORFDOFRQWDFWSHUVRQFRXOGDOVRKDYHGLUHFWFRQWDFWVZLWKWHDPVDQGHPSOR\HUV
“Knowledge has spread well especially in the development team and the organization. 
Knowledge has been spread through one person’s activity…” (A1-Q5) 






















XQLYHUVLW\ DQG FRPSDQ\ FRQWDFW SHUVRQV UHVHDUFK QHHGVZHUH VSHFLILHG 6RPHWLPHV D
SURIHVVRU DQG5	' VWDII SDUWLFLSDWHG WR WKHPHHWLQJV LQ FDVHVZKHUH WKH SUREOHP RU
QHHGZDVVSHFLILHGLQDGYDQFH7KHORFDOFRQWDFWSHUVRQGLVFXVVHGWKHSUREOHPZLWKWKH
SURIHVVRUKDYLQJFRPSHWHQFHLQWKDWUHVHDUFKILHOG,WZDVGHWHUPLQHGZKHWKHULWLVSRV





$EVRUSWLYHFDSDFLW\RINQRZOHGJHDQG LQIRUPDWLRQ LVDNH\HOHPHQWRI WKH LQQRYDWLRQ
FDSDELOLW\,WEHORQJVWRWKHFXOWXUDOOHYHORIVRFLDOUHDOLW\DQGLQWHUQDOG\QDPLFVRIWKH
LQQRYDWLRQHQYLURQPHQW,QWKHFRQWH[WRIWKLVVWXG\DEVRUSWLYHFDSDFLW\ZDVHYDOXDWHG
DV WKHDELOLW\RI FRPSDQLHV WRXWLOL]H WKH LQIRUPDWLRQDQGNQRZOHGJHSURGXFHGE\ WKH









LW\ RI WKHLU RZQ RUJDQL]DWLRQ )LYH RI WKH VL[ UHVSRQGHQWV FRQVLGHUHG WKDW WKH LQIRU
PDWLRQZDV VSUHDGZHOO LQ WKHRUJDQL]DWLRQ DQG WKH DELOLW\ WR DEVRUE LQIRUPDWLRQZDV
JRRG
“Within the project organization, the information has moved forward well. Also the [a 







“The utilizability of information is affected by the nature of the provided information 
and the presentation format (e.g. the form of reports). There was information on the 
model, but maybe it might have been even more extensive. In principal there was capac-
ity to absorb, but the nature of information also affects it.” (A4-Q5)   
7KHVDPHSKHQRPHQRQWKHXVDELOLW\RILQIRUPDWLRQVKRXOGDOVREHWDNHQLQWRDFFRXQWLI
WKH DEVRUSWLYH FDSDFLW\ LV DQDO\VHG WKURXJK WKH RSHUDWLRQDOL]DWLRQ OHYHO RI WKH LQIRU
PDWLRQ6RPHDQVZHUVSURYLGHGLQIRUPDWLRQRQWKHSXUSRVHVLQIRUPDWLRQZDVXWLOL]HGDW
FRPSDQLHV,QDQVZHU$4WKHUHVSRQGHQWFRQVLGHUVWKDWLQIRUPDWLRQLVXWLOL]HGSUL
PDULO\ IRU FRPPHUFLDOL]DWLRQ7KH LQIRUPDWLRQ SURYLGHG KDG DOVR OHG WR QHZSURMHFWV
$4 $4 SURGXFWV $4 $4 SURGXFW LPSURYHPHQWV $4 $4
DQGSURFHVVLPSURYHPHQWV$4$4
 2SHUDWLRQDOL]DWLRQFDSDELOLW\




RIFRPPHUFLDOL]H LQYHQWLRQVRU LPSOHPHQW WKHPWRH[LVWLQJSURFHVVHVDQGSUDFWLFHV ,W
FDQDOVRPHDQWKHGHYHORSPHQWRILQYHQWLRQVLQWRQHZSURFHVVHVRUSUDFWLFHV,QDGGL






“…Most valuable commercial value for the characterization of materials and [re-






SURJUDPPHZDV FDSDEOH WR KHOS WKH FRPSDQLHV DW WKH FRPPHUFLDOL]DWLRQ VWDJH RI WKH
SURGXFWV DQG LQ WUDQVIRUPLQJ WKH NQRZOHGJH DV LQQRYDWLRQV 3RVVLEOH UHDVRQV IRU WKDW
DELOLW\PD\KDYHEHHQ WKHFKDUWLQJRIPDUNHWEDVHG UHVHDUFKQHHGVE\ WKHFRPSDQLHV
DQG WKH QDWXUH RI WKH UHVHDUFK LQSXWV EHLQJ LQ WKH IRUPZKLFKPDGH WKHPXVDEOH IRU
FRPSDQLHVIRUFRPPHUFLDOL]DWLRQSXUSRVHV
7DEOH2SHUDWLRQDOL]DWLRQFDSDELOLW\UHODWHGDQVZHUV




























































RSHUDWLRQ VWLPXODWHG E\ WKH SURJUDPPH 47KH EXVLQHVV FRRSHUDWLRQ HPHUJHG LQ
VRPHDQVZHUV$4$4DQG$4
“The model is utilized on the international level through the company’s own activities 
in international co-operation. Some co-operation with [company name removed] 
through the MTAP-network.” (A1-Q12) 
5HSUHVHQWLQJWKHGLPHQVLRQVRIWKHLQWHOOHFWXDOOHYHORIVRFLDOUHODWLRQVDQGUHVRXUFHVRI
WKHLQQRYDWLRQHQYLURQPHQWDUHWKHWHFKQRORJLFDOVSHFLDOL]DWLRQDQGEXVLQHVVH[SHUWLVH
WKH LQGLFDWRUV RI WKH RSHUDWLRQDOL]DWLRQ FDSDELOLW\ LQ WKH1%,&PDWUL[ $QDO\VLQJ WKH
EXVLQHVVH[SHUWLVHRULWVGHYHORSPHQWLQWKLVFRQWH[WLVTXLWHGLIILFXOW,WFDQEHXQGHU










FDWRU LV WKH DPRXQW RI WKH LQQRYDWLRQ UHODWHG WR FRPSDQ\OHYHO FRRSHUDWLRQ ,Q WKLV
DQDO\VLV E\ FRQWUDVW WDNLQJ LQWR FRQVLGHUDWLRQ WKH VSHFLDO IHDWXUHVRI WKH07$3SUR

















XVH WKDW RSWLRQ ± VPDOOHU LQYHVWLJDWLRQV DQG UHVHDUFK SURFHVVHV ZHUH UHDOL]HG
7KUHHVHPLQDUVZHUHDUUDQJHGDQGZHUHSDUWLFLSDWHGE\WZRKXQGUHGSHUVRQVIURPWKH
FRPSDQLHVDQGXQLYHUVLWLHV7DEOHQHZLQQRYDWLRQSURFHVVHVZHUHVWDUWHG7DEOH




787 DV D SDUWQHU LQ WKH SODQQLQJ RI QHZ WHFKQRORJLFDO 5	' SURFHVVHV $4 $W








“Surely, and perhaps in the same time, but now at least more efficiently. Or maybe they 
might have not been realized at all.” (A2-Q9)
(VSHFLDOO\WZRHQWHUSULVHVGLIIHUHGLQWHUHVWLQJO\E\WKHQDWXUHRIWKHLUFROODERUDWLRQ7KH
ILUVWFRPSDQ\XVHGWKHPRGHOFOHDUO\DVDNQRZOHGJHUHVRXUFH,WXWLOL]HGWKHXQLYHUVLW\
OHYHO NQRZOHGJH DV LQSXWV WR WKHLU RZQ LQQRYDWLRQ SURFHVVHV 6WLOO WKH UHVXOWV ZHUH






VWUDWHJLF FRRSHUDWLRQZKHUH WKH QHZGHYHORSPHQW LGHDV DQG SURMHFWVZHUH GLVFXVVHG





&RQFHUQLQJ WKH LQQRYDWLRQ SURFHVVHV RI WKH07$3 SURJUDPPH WKH VWUXFWXUHV RI WKH
SURJUDPPHVHHPHGWREHPRUHHIILFLHQWLQSURGXFLQJQRYHOUHVHDUFKLQIRUPDWLRQWKDQLQ
SODQQLQJRUIXUWKHUSUHSDUDWLRQRI5	'SURMHFWV7KHFRPSDQLHV¶VLGHRIWKHRSHUDWLRQ
















Positiveeffectson company imageandother long term
effects 4/6 
R&Dprojectsstarted 4 4/6 1,633,420
Researchprojectsstarted 8 573,420
Materialsrelatedinnovationandresearchprocesses 34 6/6
Processing technologies related innovationand research
processes 14 4/6 
Othernewinnovationprocessesstarted 12




7KH OHDGHUVKLSRI LQQRYDWLRQQHWZRUNV LV D FRPSOH[TXHVWLRQ HVSHFLDOO\ZLWKDZLGH
PXOWLGLPHQVLRQDOQHWZRUNOLNHLQWKH07$3SURJUDPPH,WUHSUHVHQWVWKHGLPHQVLRQRI
LQWHUQDO G\QDPLFV DQG VRFLDO OHYHO RI RSHUDWLRQDOL]DWLRQ FDSDELOLW\/HDGHUVKLS FDQ EH
FDWHJRUL]HGLQVHYHUDOUROHV7KHRIILFLDOOHDGHUVKLSRIWKH07$3SURJUDPPHZDVDUH
VSRQVLELOLW\RIWKHSURMHFW¶VVWHHULQJJURXS,WFRQVLVWHGRIUHSUHVHQWDWLYHVRIWKHFRPSD
QLHV DQG XQLYHUVLWLHV &RQFHUQLQJ WKH UHVHDUFK QHHGV WKUHH FRPSDQLHV LGHQWLILHG WKH




























WLRQ WRROV JURXQGHGRQ WKHRULHVRISUDFWLFHEDVHG LQQRYDWLRQVDQG V\VWHPV7KHPDLQ
UHVHDUFKFRQWULEXWLRQLVLQDSSOLFDELOLW\XVDELOLW\DQGHIIHFWLYHQHVVRIDSUDFWLFHEDVHG
LQQRYDWLRQ WRRO WKHDGYLVRU\SURIHVVRUVKLSPRGHODQGLQQHZLQIRUPDWLRQFRQFHUQLQJ
WKH LQWHUQDO G\QDPLFV DQG LQQRYDWLRQ FDSDELOLW\ RI WKH SUDFWLFHEDVHG XQLYHUVLW\
LQGXVWULHVLQQRYDWLRQQHWZRUN7KHSHUVSHFWLYHRIDQDO\VLVZDVRQLQGLYLGXDOVDQGFRP
SDQLHV RI WKH QHWZRUN DQG RQ WHFKQRORJLFDO LQQRYDWLRQV RI WKH FRPSDQLHV LQFOXGLQJ
SURGXFWSURFHVVDQGWHFKQRORJ\LQQRYDWLRQV







RIIHU SRVVLELOLWLHV IRU QHZ QHWZRUNHG LQQRYDWLRQ SURFHVVHV >@ 7KH PDLQ VWUXFWXUDO
KROHVLQWKHQHWZRUNRIWKH07$3SURJUDPPHZHUHWKHOLQNVEHWZHHQWKHLQGXVWULHVDQG
FRPSDQLHV,QFOXGLQJHOHPHQWVWRWKHDGYLVRU\SURIHVVRUVKLSPRGHOWRVXSSRUWWKHVXU





WLRQZRXOG EH QHHGHG ,Q WKH07$3 SURJUDPPH WKH RSHUDWLRQDOL]DWLRQ FDSDELOLW\ WR
EXLOGQHZSURFHVVHVEHWZHHQWKHXQLYHUVLW\DQGLQGXVWULHVZDVJRRGEXWWKHRSHUDWLRQ
DOL]DWLRQFDSDELOLW\EHWZHHQWKHFRPSDQLHVZDVORZ7KLVZDVUHODWHGWRIDFWWKDWFRQ
WDFWSHUVRQVRI WKHFRPSDQLHVZHUHRQPDQDJHPHQW OHYHO7KH\KDYH WKH LPSOHPHQWD
WLRQ DXWKRULW\ EXW QRW QHFHVVDULO\ DGHTXDWH XSGDWHG LQIRUPDWLRQ RI WKH VWDWXV RI WKHLU
5	'SURMHFWVRUPDUNHWV'HHSHQLQJWKHFRQWDFWDQGWKHFRRSHUDWLRQQHWZRUNWRRSHUD
WLYHSOD\HUVRIWKHFRPSDQLHVPD\KDYHDIIHFWHGWKHDPRXQWDQGTXDOLW\RIQHZLQQRYD










SURIHVVRUVKLSSURJUDPPHZDV LQ DGGLWLRQ WRPDNLQJ WKHNQRZOHGJHRI WKHXQLYHUVLW\













WR LPLWDWH WHFKQRORJLFDO GHYHORSPHQW SURFHVVHV DUH OHVV LQFUHPHQWDO DQG SDWHQWLQJ LV
QRWVRFRPPRQO\XVHGRSWLRQ7HFKQRORJLFDOGHYHORSPHQWLVPDLQO\EDVHGRQWUDQVIHU






+RZHYHU WR GHYHORS UHVHDUFK FDSDFLW\ WR DEVRUE WKH LQIRUPDWLRQ SXUFKDVHG IURP UH
VHDUFK RUJDQL]DWLRQV FDQ EH VHHQ DV D WUDGLWLRQDO VWUDWHJ\ IRU XQLYHUVLW\±LQGXVWU\ FR


RSHUDWLRQ 7KH LQGXVWU\XQLYHUVLW\ FROODERUDWLRQ RI WKH 07$3 SURJUDPPH KDG DOVR





YHUVLW\OHYHO UHVHDUFK LQSXWVZHUH GLIIHUHQW WKDQ LQ WKHLU QRUPDO LQWHUQDO GHYHORSPHQW
DFWLYLWLHVRULQFRRSHUDWLRQZLWKVXEFRQWUDFWRUV,WDIIHFWHGWKHUHOLDELOLW\RILQIRUPDWLRQ
ZLWKSRVVLELOLWLHVWRGRXEOHFKHFNDQGFURVVFKHFNLW:KHQXVLQJWKHPRGHOLQFRQILUP
LQJWKHLURZQH[LVWLQJNQRZOHGJH LW LVDTXHVWLRQRI WKHDPRXQWRI LQIRUPDWLRQUDWKHU
WKDQLWVQRYHOW\7KHFKDUDFWHULVWLFVRIWKHLQIRUPDWLRQSURGXFHGLQWKHSURJUDPPHZHUH
DOVRGLIIHUHQW WKDQZKDW LVSRVVLEOH WRFUHDWH LQPRUH W\SLFDOSURMHFWVDQGDFWLYLWLHVRI
XQLYHUVLW\±LQGXVWU\ FRRSHUDWLRQ 7KH LQQRYDWLRQ SURFHVVHV ZHUH EDVHG RQ SUDFWLFDO










SHULRG DQG ZKRVH VFRSH ZDV XVXDOO\ TXLWH UHVWULFWHG 7KH\ ZHUH EDVHG RQ FRQFUHWH
SUDFWLFHEDVHGSUREOHPVLQ WKHFRPSDQLHV¶DFWLYLWLHVXVXDOO\SHUWDLQLQJWR WKHSURGXFW









VXFK SUDFWLFHEDVHG SUREOHPV ZLWK D XQLYHUVLW\ FRPSDULQJ WKH LQSXWV QHHGHG E\ WKH
FRPSDQ\ZLWKWKHUHVHDUFKRXWSXWV*HWWLQJDQHZUHVHDUFKSURFHVVVWDUWHGQHHGVTXLWHD
ORWRIHIIRUWVWLPHDQGUHVRXUFHVIURPWKHFRPSDQ\¶VVLGH(YHQLIWKHUHVXOWVRIWKHUH
VHDUFKZHUH H[FHOOHQW WKHPRVW UHVWULFWLQJ IDFWRU LV WLPH2IWHQ FRPSDQLHV QHHG QHZ

















HURJHQHLW\ DYDLODELOLW\ DQG UHOLDELOLW\ RI WKH LQIRUPDWLRQ WR WKH FRPSDQLHV ,W LV TXLWH
LPSRVVLEOH WR HVWLPDWH WKH LQGLUHFW ILQDQFLDO RXWSXWV RI WKH DFWLRQV LQ WKH07$3 QHW




FRPSDQLHV UHSRUWHG WR EH FUHDWHG WKURXJK WKHPRGHO RU E\ WKH LQIOXHQFH RI WKH SUR
JUDPPHWKHFRQQHFWLRQEHWZHHQWKHSURGXFWVDQGWKHSURJUDPPHZDVYHU\FOHDU,QWKH








2QHNH\LVVXH WR WKHSRVLWLYHUHVXOWVPLJKWEH WKH LQWHUGLVFLSOLQDU\QDWXUHRIPDWHULDOV
UHVHDUFKDWWKH'06RI787%HFDXVH5	'JURXSVRILQGXVWULHVRIWHQFRQFHQWUDWHRQ
VROYLQJ WHFKQRORJLFDO FKDOOHQJHV RI SURGXFWV WKH\ RIWHQ QHHG NQRZOHGJH DQG LQIRU






ZKDW WLPHOLQH%HFDXVH WKH TXHVWLRQQDLUH DQG LQWHUYLHZVZHUHPDGH LQ DZD\ WKDW DOO
UHVSRQGHQWVZHUH FOHDUO\ DZDUH WKDW WKH\ZHUH DVNHG SDUWLFXODUO\ DERXW WKH UHVXOWV RI
WKLV YHU\SURJUDPPH WKH\ DQDO\VHG WKHLU DQVZHUV WKURXJK WKDW IUDPHZRUNZKLFKGH
FUHDVHG WKH ULVN RI LGHQWLI\LQJ LUUHOHYDQW UHVXOWV $QRWKHU TXHVWLRQ ZDV ZRXOG VRPH
RWKHUWRROVRUPRGHOVRIFRRSHUDWLRQEHHQHTXDORUPRUHHIILFLHQWWKDQWKH07$3PRG
HO,QWKLVFDVHWKHUHZRXOGKDYHEHHQPRUHFRQFUHWHUHVXOWVRUWKHVDPHUHVXOWVZRXOG
KDYH EHHQ DFKLHYHG ZLWK OHVV UHVRXUFHV WKH FRPSDQLHV¶ RU WKH XQLYHUVLWLHV¶ RZQ UH
VRXUFHV,QUHWURVSHFWLWZRXOGKDYHEHHQEHQHILFLDOIRUWKHIXUWKHUGHYHORSPHQWRIWKH
WRRO WR KDYH D TXHVWLRQ DERXW VXJJHVWLRQV RQ KRZ WKH FRRSHUDWLRQZRXOG KDYH IXQF
WLRQHGEHWWHUDQGLQZKDWSDUWVRIWKHPRGHOWKHUHZDVVRPHWKLQJWREHLPSURYHG,WLV
DOVRTXLWHGLIILFXOW WRLPDJLQHDQ\LQWHUQDOSURMHFWRIDQRUJDQL]DWLRQRUDMRLQWSURMHFW




RSHUDWLRQ7KH GHOLYHU\ RI DQG DFFHVV WR NQRZOHGJH RI WKH XQLYHUVLWLHV RXWVLGH RI WKH
UHJLRQFDQEHRIIHUHGE\WKHFRPELQHGVWUXFWXUHRIUHJLRQDODQGKHDGXQLWDFWLYLWLHVDQG




GLIILFXOW DFFHVVLELOLW\ RI XQLYHUVLW\ VWDII DV JUHDW IDFWRU OLPLWLQJ UHVWUDLQLQJ DQG HYHQ
SUHYHQWLQJ WKH FRRSHUDWLRQ ZLWK XQLYHUVLWLHV 7KLV IDFW LV FUHDWLQJ EDUULHUV WR WKH




DOVR LPSRUWDQW WR UHFRJQL]H WKH IDFW WKDW WKH GHYHORSPHQW RIPRGHOV DQG SUDFWLFHV WR
VWLPXODWH WKH IRUPXODWLRQRIPXOWLOHYHOGLUHFWFRQWDFWV DQGQHWZRUNVEHWZHHQ WKH UH
VHDUFKVWDIIRIWKHXQLYHUVLWLHVDQGWKH5	'JURXSVRIWKHFRPSDQLHVZRXOGEHEHQHIL










RIXQLYHUVLW\EDVHG LQSXWVZDV W\SLFDOO\ IDVW VKRUWWHUPHGEXW VFLHQWLILF6RPHRI WKH
LQQRYDWLRQ SURFHVVHV HQGHG XS LQ WKHPDUNHW1HZ NQRZKRZ H[SHUWLVH GDWD LQIRU




 'HYHORSLQJ WKH UHJLRQDO LQQRYDWLRQ V\VWHP LQ PDWHULDOV
WHFKQRORJ\
7KHRWKHU UHVHDUFKSUREOHPZDVZKDW DUH WKHPRVW LPSRUWDQWPDWHULDOV WHFKQRORJLHV
DQGILHOGVRIPDWHULDOVVFLHQFHIRUWKHPDWHULDOVSURFHVVLQJLQGXVWU\LQWKH/DKWLUHJLRQ








)LUVW WKHDQVZHUVRI WKH UHVHDUFKSDUWGHVFULEHG LQ&KDSWHUSURYLGHG LQIRUPDWLRQRI
WKH LPSRUWDQFHRIGLIIHUHQWPDWHULDOVDQGPDWHULDOV WHFKQRORJ\WR LQGXVWULHV7KHQHHG
DQGGHPDQG IRUPDWHULDOV UHVHDUFKZHUHDOVRGHWHUPLQHG6HFRQG WKHFRPSHWHQFHVRI
PDLQXQLYHUVLWLHVLQPDWHULDOVUHVHDUFKLQWKH/DKWLUHJLRQLQFRQWULEXWLQJWRWKHVHLQGXV
WULDOQHHGVZDVDQDO\VHGLQ&KDSWHU7KLUG&KDSWHUDOVRGHVFULEHGWKHDFWLYLWLHVRI








DQGFRRSHUDWLRQVKRXOGEHGHYHORSHGDQG UHVRXUFHG LQ WKHFRQWH[WRI UHJLRQDOGHYHO
RSPHQW7KHFRPSDQLHVRSHUDWHJOREDOO\EXW WKHLU UHJLRQDOVLJQLILFDQFH LV UHPDUNDEOH
IRU LQVWDQFH WKURXJK WKH YDOXH RI JURVV SURGXFWLRQ DQG HPSOR\PHQW 7KH DERYH QRW
ZLWKVWDQGLQJ WKH FRPSDQLHV¶ LQWHUHVWV LQ UHJLRQDOGHYHORSPHQWPLJKWEH ORZEHFDXVH














7KHRWKHUDQDO\VLV LVEDVHGRQ WKH WKHRU\RI UHJLRQDOHIIHFWLYHQHVVRIXQLYHUVLWLHVDF
FRUGLQJWR6WRUSHU>@DQG7XUD>@2XWRIWKHWUDGHGPHFKDQLVPVRIWKHUHJLRQDOHI
IHFWLYHQHVVRIXQLYHUVLWLHVWZRPHFKDQLVPVZHUHVHOHFWHGGHOLYHU\HIILFLHQWWUDQVIHURI
NQRZOHGJH H[SHUWV DQG HGXFDWLRQ DQG DFFHVVLELOLW\ HDVLO\ DQG HIILFLHQWO\ UHDFKDEOH
FRQWDFWVWRXQLYHUVLW\8QWUDGHGPHFKDQLVPVLQFOXGHDOODFWLYLWLHVDQGUHVRXUFHVDOUHDG\















ORJLFDO VXVWDLQDELOLW\ZHUHFODVVLILHG WR WKHHQYLURQPHQWDO VHFWRU$QVZHUVFRQFHUQLQJ
WKHSURSHUWLHVDQGVHOHFWLRQRIPDWHULDOVSURFHVVLQJRIPDWHULDOVDQGVWUXFWXUHFRPSR
VLWLRQDQGSURSHUWLHVRI WKHSURGXFWVZHUHFODVVLILHG WRGHVLJQUHODWHG LVVXHV$QVZHUV
EDVHGRQVRPHQRYHOW\HOHPHQWZHUHFODVVLILHGXQGHU WKHSUDFWLFDO LQQRYDWLRQVVHFWRU
ZKHUHWKHVROXWLRQRIWKHSUREOHPZRXOGQHHGDFRPELQDWLRQRIERWKWKHRUHWLFDOSUDFWL






,Q JHQHUDO UHF\FOLQJ LV DZLGH WHUP LQFOXGLQJ IRU H[DPSOHPDWHULDOV DQG SURFHVVLQJ
WHFKQLFDOLVVXHVILQDQFLDODQGPDUNHWLQJSHUVSHFWLYHVDQGSURGXFWSURSHUWLHV,QWKHDQ
VZHUVPRUHGHWDLOHGGHVFULSWLRQVRIWKHFKDOOHQJHVZHUHQRWEURXJKWXSH[FHSWLQ$
ZKHUH SXULW\ DYDLODELOLW\ DQG IHHGLQJZHUHPHQWLRQHG7KH XVH RI UHQHZDEOH ELR
EDVHGQDWXUDORUQRQRLOEDVHGPDWHULDOVZDVPHQWLRQHGLQDQVZHUV$$DQG
$%HVLGHVZRRGEDVHGPDWHULDOV LQGXVWULHV DUH QRW XVLQJ VLJQLILFDQW DPRXQWV RI
















PD\ FDXVH HUURUV GLIILFXOWLHV DQG H[WUD FRVWV LQ UHF\FOLQJ V\VWHPVZKLFK DUH XVXDOO\
EDVHGRQOHJLVODWLRQDQGUHJXODWLRQRISURGXFWUHVSRQVLELOLW\OLNHUHF\FOLQJV\VWHPVRI
ERWWOHVDQGRWKHUSDFNDJHV7KHH[LVWLQJV\VWHPVDUHQRWGHVLJQHGWRUHFHLYHRUSURFHVV
RWKHU PDWHULDOV WKDQ FXUUHQWO\ XVHG 7KH XOWLPDWH FDXVH RI WKH PDOIXQFWLRQV LQ WKH








XFDWLRQ DQG QHZ LQVWUXFWLRQV IRU FRQVXPHUV7KHUH LV QR FDXVDO UHODWLRQVKLS EHWZHHQ
WKH XVH RI ELRPDWHULDOV DQG HFRIULHQGOLQHVV (QYLURQPHQWDO HIIHFWV RI PDWHULDOV DQG
SURGXFWV FDQ EH HVWLPDWHG DQG DQDO\VHGZLWK OLIH F\FOH DVVHVVPHQW /&$ ,Q FDVH RI




























O\ UHOLDQW RQ UDZPDWHULDOV VXSSOLHUV 7KH DPRXQWV RI UDZPDWHULDOV XVHG DUH XVXDOO\
















pliers with standard [material name removed] which are different, because
















6WUXFWXUH DQG GHVLJQ UHODWHG DQVZHUV LQFOXGHG ' PRGHOOLQJ $ DQG VWUXFWXUDO
VWUHQJWK$$$FKDQJHRIPDWHULDO LQDSURGXFW LVQRW MXVWDPDWHULDOFRQ
FHUQ EXW DOVR D VWUXFWXUDO SUREOHP $ 7KH VDPH DSSOLHV WR MRLQLQJ RI GLIIHUHQW
PDWHULDOV$DMRLQWFDQEHPDGHZLWKERQGLQJRUZHOGLQJEXWDOVRZLWKGLIIHUHQW
VWUXFWXUHVVXFKDVFOLSMRLQWV








ZKHUH WKH VROXWLRQ RI WKH SUREOHPZRXOG QHHG D FRPELQDWLRQ RI ERWK WKHRUHWLFDO DQG















































VHOHFWLRQ SKDVH EHFDXVH UDZPDWHULDOV DUH WDLORUHG IRU FHUWDLQ WHFKQRORJLHV ,QMHFWLRQ




VWURQJ LPSDFW RQ WKH SURSHUWLHV RI WKH ILQDO SURGXFW 7KHPHOW SURFHVVLQJ RI SODVWLFV




WKH LPSURYHPHQWRI WKHSURSHUWLHVRIH[LVWLQJPDWHULDOVDQGWRWKHGHYHORSPHQWRI WKH
SURFHVVLQJWHFKQRORJLHVRIPDWHULDOV$VDVWUDWHJLFSRLQWRIYLHZRIWKHFRPSD
QLHVZHUHJRLQJ WRPDNH LQWHUQDO LQYHVWPHQWV LQPDWHULDOV WHFKQRORJ\UHODWHG5	'LQ









DUW GLVFXVVHG LQ &KDSWHU  7KH PDWHULDOV WHFKQRORJLFDO UHVHDUFK H[SHUWLVH DQG
NQRZOHGJHLQWKHUHJLRQLVYLHZHGLQ&KDSWHU7KHUHJLRQDOVWDWXVDQGWKHDFWLYLWLHVRI
WKH$DOWR8QLYHUVLW\DQG787KDYHFKDQJHGLQWKHUHJLRQVLQFHWKHVHGHVFULSWLRQV787





GHYHORSPHQWRIERWKXQLYHUVLWLHV DQG LQ WKH UHJLRQDODYDLODELOLW\RI WKH UHVRXUFHVDQG
NQRZOHGJHRI WKHXQLYHUVLWLHV7KHH[SHUWLVH ILHOGVRI WKH UHVHDUFKRUJDQL]DWLRQVKDYH
QRW FKDQJHG VXEVWDQWLDOO\ VLQFH  7KH VWXG\ UHODWHG WR LQIUDVWUXFWXUH LQPDWHULDOV
WHFKQRORJ\DQGHIILFLHQF\ZDVFRQGXFWHGLQ7KHUHKDYHEHHQQRPDMRUFKDQJHVLQ









DQG$DOWR8QWUDGHG UHVHDUFKNQRZOHGJH LV IRXQGDW/8$67KHNQRZOHGJHRI+8LV
IRFXVHG RQ HQYLURQPHQWDO VFLHQFHV 7KH XQLYHUVLW\ OHYHO ORFDO WHFKQRORJLFDO UHVHDUFK
UHVRXUFHVDUHEDVHGRQWKHSURMHFWVRI787DQG$DOWR8QLYHUVLW\7DEOH
7DEOH7KHDYDLODELOLW\DFFHVVDQGGHOLYHU\RIPDWHULDOVWHFKQRORJLFDONQRZOHGJH
  Resources Delivery Access
Materials Plastics + ++ ++
 Metals + + +






 Recycling and recovery of
materials
+ ++ ++
 Characterization and testͲ
ing
++ + +
 Processdevelopment + + +
 Materialefficiency + + +
Research
services
Testingservices + + ++
Possibilities Propertiesofmaterials ++ + ++
 Productproperties + + +
 Recycling + + +
&RQFHUQLQJWKHUHVHDUFKILHOGVWKHUHDUHFXUUHQWO\QRUHVRXUFHVIRUWHFKQRORJLFDOEDVLF











WLHV LQPDWHULDOV WHFKQRORJ\ZHUHPRVW UHODWHG WRSURSHUWLHVRIPDWHULDOV DQGSURGXFWV
DQGWRUHF\FOLQJ5HJLRQDOUHVRXUFHVDUHRIIHUHGE\/8$6ZLWKLWVDFWLYLWLHVDQGHGXFD
WLRQ LQPDWHULDOV WHFKQRORJ\DQGGHVLJQ'HOLYHU\DQGDFFHVV WR$DOWR+87DQG787
VWLOOH[LVWRQVRPHOHYHO
 6XPPDU\DQGFRQWULEXWLRQV







PHQWDO WHFKQRORJ\ (VSHFLDOO\ WKH GHYHORSPHQW RI VXFK UHVHDUFK ILHOGV LQ PDWHULDOV
WHFKQRORJ\DQGWKHLUDFFHVVDQGGHOLYHU\RSWLRQVFDSDEOHWRERRVWWKHHQYLURQPHQWDQG
GHVLJQEXVLQHVVVHFWRUVVKRXOGEHSURPRWHG5HF\FOLQJDQGSURSHUWLHVRIPDWHULDOVZHUH















QLFDOVFLHQFHVEDVHGHVSHFLDOO\ WR LQGXVWULDOKLVWRU\RI WKHUHJLRQVKRXOGDOVREHSUR








SRUWDQW DQG ZRUWK RI LQYHVWPHQWV 7KH PDLQ ODFN LQ UHJLRQDO PDWHULDOV WHFKQRORJLFDO
NQRZOHGJH LV WKH ODFN RI EDVLF UHVHDUFK DQG NQRZOHGJH FRQFHUQLQJ WKH VHOHFWLRQ RI
PDWHULDOV
 5HOLDELOLW\DQGYDOLGLW\
,Q TXDOLWDWLYH UHVHDUFK WKH UHOLDELOLW\ DQG WKH FUHGLELOLW\ RI WKH UHVHDUFK UHIHUV WR WKH
TXHVWLRQ LI LQGHSHQGHQWUHVHDUFKHUVZRXOGHQGXSZLWKVLPLODUUHVXOWVDQGFRQFOXVLRQV





%HIRUHDQDO\VLQJ WKH LQWHUQDO DQGH[WHUQDOYDOLGLW\RI WKLV UHVHDUFK LQGHWDLO WKHRWKHU
FULWHULD IRU UHOLDEOH VFLHQWLILF UHVHDUFK DUH YLHZHG $FFRUGLQJ WR $LULOD 	 3HNNDQHQ
















HDFKRWKHUDVSDUWRI WKHUHVHDUFKSURFHVV$W WKHVDPH WLPH WKHUHVHDUFKHUVKRXOGEH
QHXWUDODQGREMHFWLYH7KHVHZHUHDOVRSULQFLSOHVLQWKLVVWXG\7KHDXWKRUZDVSDUWLFL
SDWLQJ WR UHJLRQDO DFWLYLWLHV DQG GHYHORSPHQW RI PDWHULDOV WHFKQRORJ\ DV UHJLRQDO UH
VHDUFKPDQDJHURI787'06:LWKRXWWKLVUROHLQUHJLRQDOPDWHULDOVWHFKQRORJ\UHODWHG
QHWZRUN WKHHYDOXDWLRQRI WKHIXQFWLRQVDQGDFWLYLWLHVZRXOGKDGEHHQGLIILFXOWRULP
SRVVLEOH7KH HYDOXDWLRQ VWXG\DQGSURFHVVZDV FRQGXFWHG LQ DZD\ WKDW DWWHPSWHG WR
PDLQWDLQWKHREMHFWLYLW\DQGQHXWUDOLW\LQHYHU\VWDJHRIWKHUHVHDUFKLQFOXGLQJWKHDQDO
\VLVRIWKHUHVXOWVDQGFRQFOXVLRQV





URQPHQWV7KHUHVHDUFKLV ORFDWHG LQDUHJLRQDOHQYLURQPHQWZKHUH WKHSUDFWLFHEDVHG
LQQRYDWLRQSROLF\LVKLJKOLJKWHGLQUHJLRQDOGHYHORSPHQWSROLFLHVDQGVWUDWHJLHVDQGWKH
PDWHULDOV WHFKQRORJ\ DQG NQRZOHGJH KDV FOHDUO\ EHHQ LPSRUWDQW SDUW RI WKH LQGXVWULDO






DQGKDG OLPLWV LQ WKHJHQHUDOL]DWLRQRI WKH UHVHDUFK UHVXOWV ,QTXDOLWDWLYH UHVHDUFK WKH


















LQWHUYLHZHU DQG WKH LQWHUYLHZHH ERWK KDG WKH VWUXFWXUHG IRUPZLWK WKH TXHVWLRQV7KH
LQWHUYLHZHUSUHVHQWHGWKHTXHVWLRQVDQGZURWHGRZQWKHDQVZHURIWKHLQWHUYLHZHH,ILW
ZDV DQ RSHQ TXHVWLRQ WKH LQWHUYLHZHU UHSHDWHG WKH ZULWWHQ DQVZHU VR WKDW WKH LQWHU
YLHZHGZDVDEOHWRFKHFNLW,WLVQDWXUDODQGREYLRXVWKDWWKHLQWHUYLHZHHVXQGHUVWRRG
GLIIHUHQW PDWHULDOV DQG UHVHDUFK ILHOGV WKURXJK WKHLU RZQ NQRZOHGJH DQG H[SHULHQFH
ZKLFKFDQDIIHFWWKHLUDQVZHUV$OOLQIRUPDWLRQLQWKHUHVHDUFKLQWHUYLHZVLVLQIRUPDWLRQ
JLYHQ E\ LQGLYLGXDO SHRSOH LQ FRPSDQLHV ,W PD\ SUHVHQW PRUH LQGLYLGXDO LGHDV DQG
RSLQLRQVWKDQWKH³RIILFLDO´WKRXJKWVRIWKHFRPSDQLHV,WVWLOOFDQEHVHHQDVEHVWDYDLO
















PDWUL[ ZDV XVHG WR HYDOXDWH WKH LQQRYDWLRQ HQYLURQPHQW LQ WKH QHWZRUN JHQHUDWHG
WKURXJK WKH07$3 SURJUDPPH DQG KRZ WKH FKDQJHV LQ DYDLODEOH UHJLRQDO UHVRXUFHV







JLRQVR WKDW LWZRXOGVHUYH WKHUHJLRQDQG LWVQHHGVEHVW"ZDVDSSURDFKHGE\VHYHUDO






















QR H[LVWLQJ LQIUDVWUXFWXUH UHVRXUFHV PDUNHWV RU SURGXFWV ,Q ELJ ORZWHFK LQGXVWULDO
FRPSDQLHV WKH PDWHULDO DQG SURFHVVLQJ FRVWV PLJKW EH UHODWLYHO\ KLJKHU WKDQ LQ QHZ
FRPSDQLHVZKHUH5	'FRVWPD\UHSUHVHQWDPDMRULW\+RZHYHU WKHVHPDMRUFRPSD















GHYHORSPHQW LVVXHV7KH UHVHDUFKTXHVWLRQVZHUH IRUPXODWHGRQ WKHEDVLVRI OLWHUDWXUH
















&RQFHUQLQJ WKHGHPDQG IRUPDWHULDOV UHVHDUFKVHUYLFHV WKHDLPRI4XHVWLRQZDV WR
JLYHDSLFWXUHRIZKDWWKHPDLQVRXUFHVRIUHVHDUFKVHUYLFHVXWLOL]HGE\WKHFRPSDQLHV













WLRQQHWZRUN IRUPXODWHG WKURXJK WKH07$3SURJUDPPH DQG WR REVHUYH DQGPHDVXUH
WKHLQSXWVUHVRXUFHVLQIRUPDWLRQWRWKLVLQQRYDWLRQV\VWHPDQGWKHUHVXOWVDQGHIIHFWV
RIWKHV\VWHPZKLFKZHUHDIIHFWHGE\WKHSURJUDPPH7KHDLPZDVDOVRWRHYDOXDWHWKH
IXQFWLRQVDQGPHFKDQLVPVRI WKH LQQRYDWLRQV\VWHPDQGE\DQDO\VLQJWKH LQSXWVRXW
SXWVIXQFWLRQVDQGUHVXOWVWRJHWDSLFWXUHRIWKHLQQRYDWLRQFDSDELOLW\RIWKHQHWZRUN
7KHDXWKRUSOD\HGDQDFWLYHUROH LQ WKH07$3QHWZRUNEXW WULHGWRPDLQWDLQ WKHQHX
WUDOLW\DQGREMHFWLYLW\LQHYHU\VWDJHRIWKHUHVHDUFK7KHUHOLDELOLW\RIWKLVUHVHDUFKSDUW
DOVRGHSHQGVRQWKHUHOLDELOLW\RIDQVZHUV%HFDXVHVRFLDOFRQQHFWLRQVZHUHIRUPHGLQ
WKH SURJUDPPH WKH DQVZHUVPLJKW JLYH D WRR SRVLWLYH RU QHJDWLYH SLFWXUH RI WKH QHW




SRVVLELOLWLHV WREHXVHGEXW WKHVHZHUHVSHFLILFDOO\IRUPHGIRU WKHDQDO\VLVRI WKHQHW




VSRQGHQWV ZHUH DZDUH RI WKHLU RUJDQL]DWLRQ
V IXQFWLRQV 7R JHW PRUH GHWDLOHG LQIRU
PDWLRQRI WKH LQWHUQDOG\QDPLFVHVSHFLDOO\ LQVLGH WKHFRPSDQLHV WKHRWKHU HPSOR\HHV







FRQFOXVLRQ WKDW WKH SURJUDPPH DFFHOHUDWHG WKH LQQRYDWLRQ SURFHVVHV EXW VRPH RWKHU
TXHVWLRQV ZRXOG DOVR KDYH EHHQ QHFHVVDU\ WR FRPSDUH WKH HIIHFWLYHQHVV RI WKH SUR








 RZQ LQGLYLGXDO H[SHULHQFHV ,WZDV TXLWH LQWHUHVWLQJ WKDW GLIIHUHQW
FKDUDFWHULVWLFV DQG HIIHFWV RI WKH XQLYHUVLW\OHYHO LQIRUPDWLRQ ZHUH HPSKDVL]HG 7KH
EHQHILWVDQGHIIHFWVRIDQH[WUDVRXUFHRILQIRUPDWLRQZKLFKZDVGLIIHUHQWPRUHVFLHQ
WLILFWKDQLQWKHLURZQSURFHVVHVRUZLWKVXEFRQWUDFWRUVVHHPHGWREHZHOODQDO\VHG,Q





RQ WKH DFWXDO LPSDFWV RI WKHLU RZQ UHVHDUFK FXOWXUH 6RPH FOHDU LPSDFWV ZHUH PHQ
WLRQHGWKHLQFUHDVHRIV\VWHPDWLFSURFHVVHVFRQILUPDWLRQRIWKHLURZQNQRZOHGJHDQG







UHVXOWV DQG ORQJWHUPHIIHFWVRI WKH LQQRYDWLRQ DFWLYLW\ >@ ,Q WKH FRQFHSWXDO IUDPH
ZRUNIRUWKHHYDOXDWLRQRIWKHUHJLRQDOLQQRYDWLRQFDSDELOLW\WKHFRPSRQHQWVRILQQRYD










LQIUDVWUXFWXUH DQG UHVHDUFK VXSSO\ VWXGLHVZHUHEDVHG RQ OLWHUDWXUH DQGTXHVWLRQQDLUHV
DQGWKH\JDYHUHDVRQDEO\GHWDLOHGLQIRUPDWLRQ
7KHUHLVDOVRDQHYDOXDWLRQRIWKHVHFRQGJUDGHHIIHFWVLQWKHFRQFHSWXDOIUDPHZRUNRI
WKH UHJLRQDO LQQRYDWLRQ FDSDELOLW\ SRVVLEOH HIIHFWV RQ WKH FRPSHWLWLYHQHVV DQG ZHOO









VSHFWLYH LWZRXOGKDYHEHHQEHQHILFLDO WRH[WHQGWKHWLPHOLQHWRVWUDWHJLHVRI WKHWK


























YHUVLW\±LQGXVWU\ FRRSHUDWLRQ WKH DGYLVRU\ SURIHVVRUVKLS PRGHO ZDV HYDOXDWHG 7KH
UHVHDUFKPDWHULDOZDVFROOHFWHGE\DSSO\LQJWKHWRROZLWKDPDWHULDOVWHFKQRORJLFDOHP
SKDVLV LQ WKH UHJLRQDO FRRSHUDWLRQ QHWZRUN LQ ± 7KH LQSXWV IXQFWLRQV DQG
LQWHUQDOG\QDPLFVRI WKH LQQRYDWLRQHQYLURQPHQW DVZHOODV WKH UHVXOWV DQGHIIHFWVRI
LQQRYDWLRQ DFWLYLWLHV LQ WKH PDWHULDOV WHFKQRORJ\ DGYLVRU\ SURIHVVRUVKLS SURJUDPPH














,Q WKH QHWZRUN RI WKH 07$3 SURJUDPPH QHZ SUDFWLFHEDVHG LQQRYDWLRQ SURFHVVHV










DQG SURFHVVLQJ NQRZOHGJH RI PDWHULDOV WKH IHDVLELOLW\ RI GHYHORSPHQW LGHDV DQG LQ
VHDUFKLQJ RI QHZ5	' RSSRUWXQLWLHV 7KH QDWXUH RI XQLYHUVLW\ EDVHG UHVHDUFK LQSXWV
ZDVW\SLFDOO\IDVWDQGVKRUWWHUPHG7KHFRPSDQLHVVHHPHGWRKDYHFDSDFLW\WRDEVRUE
LQIRUPDWLRQRI WKH UHVHDUFK LQSXWV LQ WKHLU LQQRYDWLRQSURFHVVHV LQFUHDWLQJQHZSURG
XFWVRU LQGHYHORSLQJSURGXFWDQGSURFHVV LPSURYHPHQWV6RPH LQQRYDWLRQSURFHVVHV
HQGHGXSDVQHZSURGXFWVRUSURGXFWLPSURYHPHQWV1HZNQRZOHGJHLQIRUPDWLRQDQG









FLSOLQDU\ XQLYHUVLW\OHYHO NQRZKRZ  ZRUNDEOH RSHUDWLRQ PRGHO DQG SUDFWLFHV 
HQRXJKWHFKQRORJLFDONQRZOHGJHLQEURNHUDJHDFWLRQVWRFRQQHFWWKHZHDNOLQNVLQWKH
LQGXVWU\XQLYHUVLW\QHWZRUNWRILQGQHZLQQRYDWLRQSRWHQWLDODQGDGHTXDWHDEVRUSWLYH









,Q UHJLRQDO XQLYHUVLW\±LQGXVWU\ FRRSHUDWLRQ VWUXFWXUHV VKRXOG EH GHYHORSHG IRU SUR
PRWLQJ WKH RSHQQHVV DQG FUHDWLYLW\ RI WKH LQQRYDWLRQ QHWZRUNV RIIHULQJ PXOWLOHYHO
NQRZOHGJH7KDWLVRQHRIWKHIXQGDPHQWDODLPVRIRSHQLQQRYDWLRQQHWZRUNV7KHXQL
YHUVLW\FRXOGMRLQDVDQLQWHJUDOSDUWWRQHWZRUNVZKHUHSUREOHPVROYLQJLVEDVHGRQWKH













LQGXVWULDO SRLQWV RI YLHZ ,Q WKLV FRQFOXVLRQ FKDSWHU WKH UHODWLRQ RI WKH UHVXOWV WR WKH
PRUH WUDGLWLRQDO DFWLYLWLHV DQG VWUDWHJLHV RI WKH XQLYHUVLWLHV FDQ DOVR EH VKRUWO\ GLV
FXVVHG,QDGGLWLRQWRWKHWHDFKLQJDQGUHVHDUFKSXUSRVHVRIWKHXQLYHUVLWLHVWKHVRFLHWDO
VHUYLFH IXQFWLRQ LV RQH UROH RI KLJKHU HGXFDWLRQ 7KH JHQHUDO WUHQG LV WKDW WKH FR






UHJLRQDO LQWHUDFWLRQV ZDV RSHUDWHG WKURXJK WKH ZRUN RI UHJLRQDO FRQWDFW SHUVRQ 7KH
WHFKQRORJLFDONQRZOHGJHZDVPRVWO\WUDQVIHUUHGIURPWKHKHDGXQLWRIWKHXQLYHUVLW\WR




)URP WKH SRLQW RI WKH XQLYHUVLW\ LW LV PRUH FRPSOLFDWHG 7KH PDLQ DLP RI WKH SUR
JUDPPHVHWWOHGE\WKHXQLYHUVLW\ZDVWRFUHDWHDQGDFWLYDWHQHZFRQWUDFWUHVHDUFKSUR
MHFWV DQG WR ILQGQHZH[WHUQDO IXQGLQJ IRU WKH UHVHDUFKJURXSV7KLVZDVPHDQW WREH
DFKLHYHGE\ WKH DFWLYDWLRQRI WKH UHJLRQDO FRRSHUDWLRQQHWZRUNZKLFKSDUWO\ DOUHDG\













QDWXUH RI WKH FRQWUDFW UHVHDUFK SURMHFWV LV W\SLFDOO\ OHVV LQWHUQDWLRQDO IRU XQLYHUVLWLHV
7KHLQWHUQDWLRQDOGLPHQVLRQDQGFRQWDFWVRIWKHLQWHUQDWLRQDOFRRSHUDWLRQDUHSURYLGHG



























7UDGLWLRQDOO\ LQQRYDWLRQ V\VWHPV LQ )LQODQG KDYH EHHQ WHFKQRORJLFDOO\ RULHQWHG 7KH
DGYLVRU\ SURIHVVRUVKLS PRGHO XVHV VRFLDO WHFKQRORJLFDO DQG HFRQRPLFDO NQRZOHGJH
7KH UHVXOWVFDQEHXWLOL]HGE\QDWXUDO DQG VRFLDO VFLHQFHV)RUXQLYHUVLWLHV LW FDQEHD
XVHIXOIOH[LEOHDQGFRVWHIILFLHQWWRROIRUUHJLRQDOFRRSHUDWLRQZLWKRXWKHDY\RUJDQL
]DWLRQDOVWUXFWXUHV,QDGGLWLRQWRVRFLDODFWLRQVH[SHUWLVHRIWKHUHVHDUFKILHOGWHFKQRO




RI WKH FRPSDQLHV %HFDXVH WKH LQWHUGLVFLSOLQDU\ UHVHDUFK JURXSV DUH TXLWH UDUH DW WKH
XQLYHUVLWLHVWKH\VKRXOGORZHUWKHERXQGDULHVDQGLQFUHDVHWKHFRPPXQLFDWLRQEHWZHHQ
WKHGHSDUWPHQWVDQGIDFXOWLHVRIWKHXQLYHUVLWLHV
 'HYHORSLQJ WKH UHJLRQDO LQQRYDWLRQ V\VWHP LQ PDWHULDOV
WHFKQRORJ\
,Q WKH WKHVLV WKH PDWHULDOV WHFKQRORJ\ UHODWHG UHJLRQDO UHVRXUFHV LQIUDVWUXFWXUH DQG
QHHGV IURPERWKSULYDWHDQGSXEOLF VHFWRUVZHUH VWXGLHG ,Q WKH UHJLRQDOGHYHORSPHQW
FRQWH[WWKHUHVXOWVZHUHDQDO\VHGZLWKWZRGLIIHUHQWPHWKRGV,QDWKHPDWLFDQDO\VLVWKH




JLRQDO DYDLODELOLW\ DFFHVV DQG GHOLYHU\ RSWLRQV IRU PDWHULDOV WHFKQRORJLFDO UHVHDUFK
ZHUHDQDO\VHG
7KH LQGXVWU\ LQ WKH /DKWL UHJLRQ XVHV D ZLGH UDQJH RI GLIIHUHQW PDWHULDOV ,PSRUWDQW
PDWHULDOJURXSVIRULQGXVWULHVLQWKHUHJLRQDUHSODVWLFVDQGPHWDOVEXWDOVRZRRGEDVHG
PDWHULDOVDQGRWKHULQGXVWULDOPDWHULDOVDUHXVHG%HFDXVHWKHUHVHDUFKDQGGHYHORSPHQW










)RU ORZWHFK LQGXVWULHV FXVWRPHURULHQWDWLRQGHVLJQQHWZRUNLQJDQGFRQWLQXRXVSUR
FHVVGHYHORSPHQWDUHWKHPDLQFRPSHWLWLRQWRROV,QUHJLRQDOSXEOLFGHYHORSPHQWZRUN
LWLVLPSRUWDQWWRFRQWLQXHWKHGHYHORSPHQWRIGHVLJQDQGFOHDQWHFKVHFWRUVDQGWRLP
SURYH GLVFXVVLRQ DQG FRRSHUDWLRQ EHWZHHQPDWHULDO H[SHUWV DQGPDWHULDOV SURFHVVLQJ





WUDQVIHU EHWZHHQ LQGXVWULDO VHFWRUV DQG DFWLYLWLHV WR FUHDWHPRUH HIILFLHQW SUDFWLFHV WR
WUDQVIHUNQRZOHGJHEHWZHHQXQLYHUVLWLHVDQGWKHUHJLRQHVSHFLDOO\LQWKHUHVHDUFKILHOGV
ODFNLQJGHOLYHU\DQGDFFHVVRSWLRQV ,QDGGLWLRQ WRNQRZOHGJHWUDQVIHU WKHFUHDWLRQRI
VWUDWHJLFFRRSHUDWLRQUHODWLRQVKLSVEHWZHHQUHVHDUFKJURXSVRIXQLYHUVLWLHVDQGFRPSD
QLHVVKRXOGDOVREHSURPRWHG7KHUHDUHVWLOOVRPHFOXVWHUEDVHGQHWZRUNVLQWKHUHJLRQ
OLNHPHFKDWURQLFV DQG JUDLQ FOXVWHUV 7KH QHWZRUNLQJ EHWZHHQ WKH FOXVWHUV VKRXOG EH


VXSSRUWHG RU WKH FOXVWHUEDVHG DSSURDFK UHSODFHG E\PRGHUQ LQQRYDWLRQ V\VWHPV DQG
QHWZRUNSROLFLHV7KHUHJLRQDOLQWHUDFWLRQVRQVRFLDOFXOWXUDODQGRUJDQL]DWLRQDOOHYHOV
EHWZHHQ XQLYHUVLWLHV LQGXVWULHV UHVHDUFK DQG HGXFDWLRQDO RUJDQL]DWLRQV LQ PDWHULDOV




7R FUHDWH QHZ VRFLDO QHWZRUNV NQRZOHGJH WUDQVIHU DQG QHZ FRPELQDWLRQV RI
NQRZOHGJH EHWZHHQ GLIIHUHQW PDWHULDO SURFHVVLQJ LQGXVWULHV XQLYHUVLWLHV HGXFDWLRQDO
RUJDQL]DWLRQVDQGFRPSDQLHVWKHUHJLRQDOVFLHQWLILFDQGSUDFWLFDONQRZOHGJHDQGLQIUD
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PDWHULDOVWHFKQRORJ\DUHORFDWHGLQVHYHUDOSODFHVLQWKH/DKWLUHJLRQZLWKRXWV\QHUJ\
FUHDWLRQ 7KH SRWHQWLDO RI H[LVWLQJ DQG FXPXODWHG NQRZKRZ LV GLVPLVVHG 7KHUH LV D
QHHGIRUUHVHDUFKRIPDWHULDOVDQGWKHLUSURSHUWLHVSURFHVVGHYHORSPHQWDQGFKDUDFWHUL
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FLSOLQDU\XQLYHUVLW\ FRRSHUDWLRQ7RSURPRWH WKHGHYHORSPHQW RIPRUH UHVRXUFH HIIL
FLHQW SURGXFWV WKH GLVFXVVLRQ EHWZHHQ PDWHULDOV VFLHQFH DQG HQYLURQPHQWDO VFLHQFHV
VKRXOGEHGHYHORSHGIRUH[DPSOHIRFXVLQJRQHQKDQFLQJUHF\FOLQJDQGDOWHUQDWLYHUH
QHZDOUHF\FOHGPDWHULDOV NHHSLQJ LQPLQG WKH WRWDO SLFWXUH RI WKH SURGXFW OLIHF\FOH¶V
HQYLURQPHQWDO HIIHFWV%HFDXVHRI WKHDELOLW\RI WKHDGYLVRU\SURIHVVRUVKLS WRRO LQ WKH
FUHDWLRQRIQHZSUDFWLFHEDVHGLQQRYDWLRQSURFHVVHVDQGNQRZOHGJHWUDQVIHUIURPXQL
YHUVLWLHV WR LQGXVWULHV WKH GHYHORSPHQW RI QHZ DGYLVRU\ SURIHVVRUVKLS SURJUDPPHV
VKRXOGEHDFWLYHO\SURPRWHGDOVRLQPDWHULDOVWHFKQRORJ\
7KHSUDFWLFDOFRQWULEXWLRQVWRWKLVUHVHDUFKSDUWZHUHUHODWHGWRUHJLRQDOGHYHORSPHQWLQ
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VHDUFKJURXS&RPSDULQJ WKH WRRODQG LWV UHVXOWVDQGHIIHFWVZLWKRWKHUSUDFWLFHEDVHG










,Q WKHFRQFOXVLRQSDUW LWZDVVXJJHVWHG WKDW WRFUHDWHQHZVRFLDOQHWZRUNVNQRZOHGJH
WUDQVIHUDQGQHZFRPELQDWLRQVRINQRZOHGJHEHWZHHQGLIIHUHQWPDWHULDOSURFHVVLQJLQ
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Akateemisen ja soveltavan materiaalitutkimuksen tarve Päijät-Hämeen yri-
tyksissä 

Selvityksen tilaaja: Lahden tiede- ja yrityspuisto Oy 
Selvityksen tekijä: Sauli Eerola, Muovipoli Oy 
______________________________________________________
TYÖN SUORITUS JA LUOTTAMUKSELLISUUS:  
Selvityksessä käydään läpi merkittävimmät päijäthämäläiset teollisuusyritykset, 
joiden toimintaan liittyvät olennaisesti materiaalit. Yrityskohtaiset vastaukset jäävät 
luottamuksellisesti ainoastaan selvityksen tekijän ja tilaajan käyttöön. Vastauksista 
koostetaan julkinen raportti, jossa ei esitetä yrityskohtaisia vastauksia eivätkä vas-
taukset ole jäljitettävissä yksittäisiin yrityksiin. Raportissa on luettelo kyselyyn vas-
tanneista yrityksistä. Vastaukset voidaan antaa myös nimettöminä.  
_____________________________________________________
Perustiedot
Yrityksen nimi: ___________________________________________________ 
Vastaaja: __________________________________________________ 
Yrityksen liikevaihto ja henkilömäärä: _______________________________ 


Yrityksen toimiala:  
  Elintarviketeollisuus   
  Puutuoteteollisuus 
  Kone- ja laiteteollisuus 
  Muovi- ja kumiteollisuus 
  Perusmetalliteollisuus 
  Huonekaluteollisuus 
  Rakennusteollisuus 
  Tekstiili- ja vaatetusteollisuus   
  Kemianteollisuus 
  Ympäristöteollisuus 
  Pakkausteollisuus 
  Paperi- ja kartonkiteollisuus 
  Muu toimiala:_______________________________ 


1. Mitä materiaaleja yrityksenne käyttää? Numeroikaa käyttämänne mate-
riaalit tärkeysjärjestykseen.  
__Metallit       
 __Teräs      
 __Alumiini      
 __Metalliseokset    
 __Muu__________________________________  
__Muovit      
 __Kestomuovit     
 __Kertamuovit     
 __Tekniset muovit     
 __Lujitemuovit     
 __Kumit ja termoelastit     
 __Muu__________________________________   
__Puu       
  __Sahatavara     
 __Puuliimalevyt, vaneri     
__Paperi/kartonki     
__Kuitulevyt      
__Kyllästetty puu, lämpökuivattu puu    
__Muu__________________________________   
__Tekstiilit/kuidut      
 __Luonnonkuidut     
 __Synteettiset kuidut     


 __Lasikuitu, hiilikuitu 
 __Keraamikuidut     
 __Muu__________________________________   
__Keraamit       
 __Tekniset keraamit     
 __Rakennusmateriaalit     
 __Kivi      
 __Keraamiset pinnoitteet     
 __Muu__________________________________   
2. Mitä materiaalitekniikkaan liittyviä tutkimuspalveluja yrityksenne on 
hyödyntänyt viimeisen kahden vuoden aikana? 
          Yliopistot        AMK:t Kaupalliset tutkimuspalvelut 
               (esim. VTT)
  Opinnäytetyöt            
  Muu tutkimus             
  Materiaalitestaus ja  
analyysipalvelut                    
  Prosessointi             
  Tuotetestaukset               
  Muu____________________          


3. Mitkä materiaalitekniikan osa-alueet ovat tärkeitä yrityksellenne? 
(Me=metallit, Mu=muovit, P=puu, Ku=kuidut, Ke=keraamit) 
Me  Mu  P  Ku Ke
   Materiaalien perustutkimus, materiaalikehitys                
  Tuotanto- ja valmistusmenetelmät ja niiden kehitys           
  Materiaalien kierrätys ja uusiokäyttö               
  Materiaalivirtojen hallinta                  
  Materiaalitehokkuus tuotesuunnittelussa               
  Tuotteen elinkaaren hallinta                 
  Materiaalien karakterisointi ja testaus                
   Materiaalien saatavuus ja vaihtoehtoiset materiaalit              
  Materiaaleihin liittyvä ympäristötutkimus               
   Liittämismenetelmät                   
  Yhdistelmämateriaalit ml. komposiitit               
  Materiaalikemia                  
  Pinnoitusmenetelmät                  







4. Mitä materiaaliteknistä tutkimusosaamista arvioitte yrityksenne hyö-
dyntävän  seuraavan kahden vuoden aikana? 
                         Me  Mu P  Ku Ke 
   Materiaalien perustutkimus, materiaalikehitys                
  Tuotanto- ja valmistusmenetelmät               
  Materiaalien kierrätys ja uusiokäyttö                
  Materiaalitehokkuus tuotesuunnittelussa              
  Tuotteen elinkaaren hallinta                
  Testauspalvelut                  
   Koeajopalvelut, prototyypit                 
   Materiaalien saatavuus ja vaihtoehtoiset materiaalit            
  Materiaaleihin liittyvä ympäristötutkimus              
   Liittämismenetelmät                  
  Yhdistelmämateriaalit ml. komposiitit              
  Materiaalikemia                 
  Pinnoitusmenetelmät                 







5. Mitkä ovat mielestänne tärkeimmät tulevaisuuden suuntaviivat ja haas-






6. Kuinka paljon arvioitte yrityksenne panostavan materiaalien tutkimus- 
ja kehitystoimintaan seuraavien vuosien aikana? 
    Ei ollenkaan   Jonkin verran   Merkittävästi      
      
Oma t&tk-toiminta                                                     
Muilta yrityksiltä ostettu t&tk                                                  
Akateeminen tai soveltava ostotutkimus                                                       
                                 


7. Millä summalla yrityksenne voisi osallistua yrityksellenne tärkeän aka-
teemisen tai soveltavan materiaalitutkimuksen rahoitukseen vuosit-
tain? 
            
Yliopisto    AMK 
 0 €/v     0 €/v   
 1-2 500 €/v    1-2 500 €/v   
 2 500-5 000 €/v   2 500-5 000 €/v 
 5 000-10 000 €/v   5 000-10 000 €/v           
















































.XPPLODLWRVPDOOL NRRVWXX 77<Q DOXHHOOLVHVWD WXWNLPXVMRKWDMDVWD VHNlPDWHULDDOLRSLQ
ODLWRNVHQ NXPPLSURIHVVXXULVWD 6H Nl\QQLVWHWWLLQ YXRGHQ  VHOYLW\NVHQ SHUXVWHHOOD
YXRQQDMDSllWW\\YXRGHQORSXVVD
Aineistonhyödyntäminenjaluottamuksellisuus
6DDWXMD YDVWDXNVLD NlVLWHOOllQ OXRWWDPXNVHOOLVHQD WLHWRQD <ULW\VNRKWDLVHW YDVWDXNVHW
MllYlWDLQRDVWDDQWXWNLPXNVHQWHNLMlQNl\WW||Q9DVWDXNVLVWDWHKGllQN\V\P\VNRKWDLVHW
NRRVWHHW MRWND HLYlW ROH MRKGHWWDYLVVD \NVLWWlLVLLQ \ULW\NVLLQ 6DDWXD NRRVWHWWXD WLHWRD
K\|G\QQHWllQ WXWNLPXNVHOOLVHVWL 6DXOL (HURODQ YlLW|VNLUMDQ WXWNLPXVDLQHLVWRQD0XXWD









































BB0HWDOOLW      
 BB7HUlV     
 BB$OXPLLQL     
 BB0HWDOOLVHRNVHW   
 BB0XXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
 
BB0XRYLW     
 BB.HVWRPXRYLW    
 BB.HUWDPXRYLW    
 BB7HNQLVHWPXRYLW    
 BB/XMLWHPXRYLW    
 BB.XPLWMDWHUPRHODVWLW    
 BB0XXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
 
BB3XX      
 BB6DKDWDYDUD    
 BB3XXOLLPDOHY\WYDQHUL    
BB3DSHULNDUWRQNL    
BB.XLWXOHY\W     
BB.\OOlVWHWW\SXXOlPS|NXLYDWWXSXX   
BB0XXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  

BB7HNVWLLOLWNXLGXW     
 BB/XRQQRQNXLGXW    
 BB6\QWHHWWLVHWNXLGXW    
 BB/DVLNXLWXKLLOLNXLWX   
 BB.HUDDPLNXLGXW    
 BB0XXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB  
BB.HUDDPLW      
 BB7HNQLVHWNHUDDPLW    
 BB5DNHQQXVPDWHULDDOLW    
 BB.LYL    
 BB.HUDDPLVHWSLQQRLWWHHW    









2SLQQl\WHW\|W        
0XXWXWNLPXV        
0DWHULDDOLWHVWDXVMDDQDO\\VLSDOYHOXW      
3URVHVVRLQWL        
7XRWHWHVWDXNVHW        













.\V\P\V 0LWNl PDWHULDDOLWHNQLLNDQ RVDDOXHHW RYDW WlUNHLWl \ULW\NVHOOHQQH"
0H PHWDOOLW0X PXRYLW3 SXX.X NXLGXW.H NHUDDPLW

0H0X3.X.H
  0DWHULDDOLHQSHUXVWXWNLPXVPDWHULDDOLNHKLW\V       
  7XRWDQWRMDYDOPLVWXVPHQHWHOPlWMDQLLGHQNHKLW\V      
  0DWHULDDOLHQNLHUUlW\VMDXXVLRNl\WW|        
  0DWHULDDOLYLUWRMHQKDOOLQWD          
  0DWHULDDOLWHKRNNXXVWXRWHVXXQQLWWHOXVVD        
  7XRWWHHQHOLQNDDUHQKDOOLQWD          
  0DWHULDDOLHQNDUDNWHULVRLQWLMDWHVWDXV        
  0DWHULDDOLHQVDDWDYXXVMDYDLKWRHKWRLVHWPDWHULDDOLW      
  0DWHULDDOHLKLQOLLWW\Yl\PSlULVW|WXWNLPXV        
  /LLWWlPLVPHQHWHOPlW           
  <KGLVWHOPlPDWHULDDOLWPONRPSRVLLWLW        
  0DWHULDDOLNHPLD           
  3LQQRLWXVPHQHWHOPlW           












       0H0X3.X.H
  0DWHULDDOLHQSHUXVWXWNLPXVPDWHULDDOLNHKLW\V      
  7XRWDQWRMDYDOPLVWXVPHQHWHOPlW        
  0DWHULDDOLHQNLHUUlW\VMDXXVLRNl\WW|       
  0DWHULDDOLWHKRNNXXVWXRWHVXXQQLWWHOXVVD       
  7XRWWHHQHOLQNDDUHQKDOOLQWD         
  7HVWDXVSDOYHOXW          
  .RHDMRSDOYHOXWSURWRW\\SLW         
  0DWHULDDOLHQVDDWDYXXVMDYDLKWRHKWRLVHWPDWHULDDOLW     
  0DWHULDDOHLKLQOLLWW\Yl\PSlULVW|WXWNLPXV       
  /LLWWlPLVPHQHWHOPlW          
  <KGLVWHOPlPDWHULDDOLWPONRPSRVLLWLW       
  0DWHULDDOLNHPLD          
  3LQQRLWXVPHQHWHOPlW          
























(L ROOHQNDDQ -RQNLQ YHUUDQ 0HUNLWWlYlVWL
  
2PDW	WNWRLPLQWD      
0XLOWD\ULW\NVLOWlRVWHWWXW	WN    
$NDWHHPLQHQWDLVRYHOWDYDRVWRWXWNLPXV    

















2.2.Miten kummiprofessuurimallia on hyödynnetty (esim. nopeat syötteet, tutkimukͲ

















































































2.13. Onkomallilla ollut vaikutuksia yrityksen omaan tutkimuskulttuuriin tai tutkimustoiͲ
minnanluonteeseen?Onkomalliparantanuttiedonabsorbointikykyä?



2.14. Onkomallillaollutvaikutustateknologiseenerikoistumiseen?



